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(54) CACHE SYSTEM AND CACHE PROCESSING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize both of high 
speed data access and a high cache bit rate at high 
levels by improving the storing performance of a cache 
line having a high bit rate and the using efficiency of a 
cache memory space. 

SOLUTION: In a cache part obtained by combining an 
FSA type cache and a cache such as a DM type cache 
other than the FSA type, tag comparison is 
simultaneously executed by both the caches. When 
count values related to the numbers of cache hits of 
respective cache lines of the FSA type cache are stored 
and a certain cache line in the FSA type e.g. is hit, T is 
added to the count value of the cache line, and when 
both cache tables are mis-hit, '1' is simultaneously 
subtracted from the count values of all cache lines. 
Since the data of respective caches are 
managed/transferred by using the count values in 
accordance with respective cases, the overlap of data in 
both the caches is removed, a cache line of a high bit 

rate is stored in the FSA type cache and the FSA type cache of a high speed and a 
rate can be realized. 
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[fS^Jfl] CPU (Central Proces 
sing Unit) (50) , MPU (MicroP 
rocessor Unit) ^(Df—^^M^-^-y h 

(50) <7X (2 1) ^^gM^ey (2 

0, 2 l) ^<DT?tx®&£mi&i-Z>tztb<D*-Y yiy 

=>- (TA) T-fc^, A*7 Ku*T-*;&>&ttffl£ixfc 10 
%\<r>9*f (#1) ^iTEFSA*SC*irix^ (T 

a) (offitt^*^y^^7>r>fcfe*fisnTv^fc*i(n 

(#D ^)-ot-8Lfc*^i;, tw-SLfc* 

0) LTSt^iAStl^F S A 

(TA) 

>^ (ta) ta^b^ejnajeTKJtbti*-^^^ 

(TA) fcl^Wr 5 F SA^J^GO*^ ;/ 

(tb, tc) -cfcg, BuEA^t KW-^^ibi 

ffl£ftfcS6 2tf)*^ (#2) ^iSFSAM^^)^r 
tr>^ (TB, TC) <^W|5A^7 K^f-^^?) 
tt W £ ftfc-f > x y * * {cZtfc-f 5 Sttft* + sx 9 
*>K»«rt*;ftT^fc*2i0*^ (#2) K-SLfc« 
*<D--aLfcfE2tf)*^ (#2) KStfJS+iiStt 

h (50) i:J;^t'r>^f-^Ht 
Sc^iiSilSF S A*S:^^^-y (TB, T 30 

C) 

iEFSA*it^rt^">^ (TA) <7)&3r \ y >^ 7 4 
(AC) fc, 

iieFSA^^t^y^ (TA) (n#^rf7^^7>f 
y (AC) K**Sli5#rB*iry 

iiuKF S A#5£J»^**y (TB, TC) [Ijfijfd 
-f yf ' * * x id *tj£1- 5 # jgftft ^r>i7^i»# 
S-tt-f huEF S A^S** >y v"^ (TA) \C 1 U±.<D# 
ffiWifc** : y 7 V^ffSt^Bf^EF S 
^rt^ya (TA) iHUlEF SA^^lU^^r-y ^v/ol 
(TB, TC) £>ffi##* X t y V Ltzm&tt, miF 
SAK&^^tJ/^a (TB, TC) W;7tyF 
LfcS9S-f y ?xizM&-t yiy^y^O 
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(TA) wttBIPettft*^^^^^ 

mjlE^gB^^-y (2 0, 2 1) ^?>7x^f^/:f- 
^(IBiJlSF SAt^f 7^ (TA) — COx-^teil 
SiiofcttEFSAjaa^t^^ (TB, T 
c) ^miE*Y^^7^^t-*#iiin, 

BtEFSA^aW^^ + y (TB, TC) MSijE 

«E*fttSFSA*it*t^>a (TA) tfSttfc** 
yis^yj yX'-fttem^mi F S Ayjxt^r -y * ^ 
(TA) iifEF S Att&ft<D** yiSzL (TB, T 
C) <7)j5j;fr# Lfc*£W:, ii&EF S A#3C« 

^ttr>a (TB, TC) «^t5/Hfe«IB>f 

TV^fcr — ^^fflEF S Ayjxt^-Y 5/ ^ (TA) <nft 

xt^hCi^lSW^U (2 0, 2 1) i^7i 
y^Sixfcr-^fiHaEFSA*^:*^^^^ (TA) 
^T-*lsaiSfc4ofcHMEF SA*Wo*^r <> 

is*. (TB, TC) ^HUE^-V y">^7>f 

ft, 

B&EFSA^aJK^O + ^s/v/* (TB, TC) iCfuE 

2Ei-5B#l£fi9EF S A^SMfir yi/* (TA) tfluEF 
SAy^W^^yv^ (TB, TC) * X 

K.fc'JiiJEftSM^y (20, 21) /i^7xyfSti 
fcr-^ttHuEFSA*^^*^^^ (TB, T 

c) y f >y ^ ^ CSJ£ t ^ ^Stt^ ^ t r> ^ 

[t»*«2] l»EFSA*SC*Yy^ (TA) <7)fc 
y 9W y^^-V yv'akyh LfcSH^Klfi, 

* y / y h u 

HijEFS Ayjit^r-T 7->^ (TA) t SijEF S AyJ^W 
$\-<D* \ y y zl (TB, TC) (OW^^tyhlfc 

SFSAH^t-ry^ (TA) r>^7^> 
y^fA 0 

[II* 1 ! 3] HftEFSA*S:*Yy>* (TA) CO^ 
5*^r>*7>fy#^ t r>^t y h Lfz^lCfi, 

^9>T y(7yflfiE#-y r>at y h^C^y hffiilo^y 

^ y h l, 

i!EFSA*S;*^y^a (TA) #^tyMft» 



(3) 

3 

mE* + y fc y y hffifftiiic 

FSAM^tr>^ (TA) (0±**yi/= L y'(><D 
ruIS^-V y v-^ fc 5/ h# y*> Htt-^M 1 of^ V / 

[B#Jg4] hijISFS A*a*t^^ (TA) cofc 

* y * > ^3 ^ i sr»«i:i-5«*js 1 mm(o* * y 10 

[f»*Jl5] biJEFSA*AEJI^(7)*^-/^ 3 . (T 
B, TC) £ IT, ^UJKy^JS^tS'^ 
=l (TB) 35Sfflt^n5-£Sr#»£i-5«[**l*^ 

[B*II6 1 fflEFSA^a^ + tyv/a (T 
B, TC) iLt, Nl>x^ty ^7y->7f>f7>t 
y^ (TC) (N=2, 4, 8, - • -) tm^btl 

[B*JI7] *!EFSA*a*t^>a (TA) 

7^ y|:tCfetS^t^y^ fc y 

* «rlfr#rt-<5 * + * ^ t y h B ft»tt¥ll:«r £ h 

*&EFSA**eH^*+s^>3. (TB, TC) i^mllfi 
4 ^fy ? + yf*- 5-< 

aE-fr"f«fEFSA*SC*-ryi/a. (TA) 

(TA) ^leFSAHW^t^^ (TB, T 30 

C) <r>m%fc^xtyhLtzMmm&i<^ ME*** 
i/aty hB^t&^SI-tMft^tifcWE^-^^S^ 
^t«BFSA*a*ir^>a (TA) <£>?iSEft'h<7>* 

<7)^bfti£co3r-v y->^ fc y hjisftfc*^*-* y 
yJ^tfmiZti* ZorM%lZiitz*^yi/=>-y'(vtf 
MEFSA*a«^*ir^>a (TB, TC) 
EFSA*A*t^>a (TA) — (nHllEx — ^teiH^> 

Sr^"t"fci6<7) L RU (Least Recently 
Used) fit«r»^-t-5LRUfttt^aSr$P>«-<(l^, 
I5EN ^ x ^ t 7 h 7 V y 7f ^ 7> t 7 v'^ (TC) 

>^#aE*i*fl9EFSA*a;*+yS/3. (TA) tciw 

Ji^*fl5ttft*^ 7 va*ffffi1-5B#KiWEF s 

A*^t7'>^ (TA) i«EN!?x^tyh7y^ 50 
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7f^^rtr>a (TC) 0>ifi#*s S * fc y KLfclffl 
E»£Ufi, iEN^x^t7h7yy7f^^t^ 
(TC) W#W5^ty Hfc*ty % >*7^> 
^^b^SLRUl(a^^ix/:^t7'>x7^ 
t©«R31ift*tr>a7'f>'l:|Mfi 
^ixTV^fcr-^a^EFSA^a^+syS/a. (TA) 
fl>l»E#ffittft* + s/^a?>f^5 oJc(E£$ 
ft. fflEW*W*+ y v-^<7>^ * fc y Met 9 Buffi^£|5 

(20, 2 1) a^as^sftfcf^iifliE 

FSA^tr>a (TA) ^£0x-^eai7c£^o 
fcfi}EN^i>ft7h7yv/7f-f^ty'>i (T 
C) ^HJEaW$ftfc*-ryi/*7>r 
BtENj'x>ftyh7y2/7r-<^t^>a (TC) 

tcstrie-r >x * * * natjsi-a #jsttfc * + * ? >r 

V^#?SE*i"WEFSA*a;*1ry'>3- (TA) jJSfttt 
y i/=L *Fft«P^H(rEF S A^it* ^ 3/ 

i/^. (TA) ^mfENy-^iry h7y y7f^^t 
y->^ (TC) WRW;^ fc y h LfcllflE»^tf4, 
BuEN^^^iry YT y->TT y> a (TC) 
(^N^co^ xt y f> L/^^r-t yiy^y^^(O^P^hm^ 
L R u (ti- J: 9 m£ $ ftfc * -r y > =>• y 4 >&miR $ 
ft. ->a7>f >lc:»*ft$ixT^fc 

7-^OTFSA*Sttr>a (TA) (7)ru1S*/J- 
^rr>^t y HI£f*oiKiE*-Y r>^7 

utyhia^iws^y (20, 21) *»67 

iyf-$iifc7 f '-*rtBuEF S Ajjttvyis^ (T 
A) ^(D-r— *(EiS5E£*ofcBJEN^ j>f-fey y 
^7r^^rtr^ (TC) £7)mjESW$Hfc^r^ y 

iieN^x^fty h7y^7r^7>t^y^ (TC) 

y^l W±fffti"5«F^H(lEF SA*atty^ (T 
A) ifltEN^^fty h7yv/77^tirr>a 
(TO a)W**s^^ fc y h LfcH(lE»^l-(i, WEP5 
Jj<»**yi'=.<D*X\: y h^«t *9S5E^8S^^y (2 
0, 2 l) ^^^is/^^Jxfcr-^ttmlEN^i^-fe 
y hT y y7f^y^t y (TC) (DrnK^O^y 
9 7s \Z.ft[&t h mE*ffittft ^rtyyx7^>(7)H^ 

[IS*il9] ffiEF S A^it^-^ y- v'^ (TA) £hu 
EFSA*a£H^t7*>^ (TB, TO 
-**-^y>i (15) tdM-apLTK«t?>*lfcIH!fc*-v 
(2 0) Sr*&^«*.8r + 5B*« 

[B*« 10] ^r-V >y t y h^(7>ig^^-V 7^ 
7-f^)fttfHt4FSA (7^t7 h7y^7r^f 
>0 ^fyya (TA) irKEF S A/jit^r-v r> 
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zl (TA) i:Is]P#t-^r-v y'y=L t y h*i]£<Dfctf><7>* if 
it&Zft 0 F S A^itJ^O^-v >yi^=r (TB, TC) 
frJHl,\ CPU (Central P r 
ocessing Unit) (50) , MPU (Mi 
croProcessor Unit) §^)r-^ 

(50) y^Vy^y (2 1) *0>^«M 
*!) (20, 2 1) ^(D7 ^-fe^Ettfrffl^+afcftiO 

A^r Ku*T-*a>&ttHJ*lxfc»ifl>*<?' (# D 

«FSAM^-Vy>a (TA) OStt4^r-V-r> 10 

ttttstu WE*i<n^^ (#1) (7)-a^ofc»^ 

tCfl&EF S Ayjit3"Y r/v^ (TA) **** 3/ t y 

iwiajRKo^^jtftxetia^ffbn, huEa^tk 
u^x-^7i^ J ttm^n^m2<D^^ (#2) a^EF 

SA*SK^^t7^ (TB, TC) OUSKA^T 

9 9* (#2) tJtttSn, lWEJB2W^* r (#2) (O- 20 

a^*ofc»*«ci»EFSA*sa»^*+ (t 

B, TC) 1 y HLfct«&Sil5fB2(0 

iEFSAM^rtyy^ (TA) fl^^s/v^ 7-f 
^Kjg£fc#* t y Vftj}$> h§n, BuEFS 

A*iC*^y>3. (TA) (/)^t7ya7-fy{:^ 
LTRlt&ftfc****^ t y h*^>h»^a (A 
C) i:ft»jnt*^rt -yv^ 5 >f r>^ t 

v>v^mTMt, 30 

iWEWl W^^JtttXglCtJ^TffllEF S Ayjit*-* y 
■>^- (TA) ^^r-t>yyat7Hf:i^ fiuKF S 
AH^rtr>a (ta) eoBftE-ftLfcSBl *>*^ 
(#i) i:»St4*t3'*>a7^>i:*li«iSixT^fc 
f-?i», iEf-^^^y h (5 0) (ci^-v 

* ->a.x-^ i LTIjc ^iA£ 1 y is*. 
9Wt^Zh~XMb. 

mZW, 2 ^tk(ftXS(C4ol^TBllEF S A775£J£WC0 
*^rs/^3. (TB, TC) ^tr>atyHt*^ 
iz.s HJEFSASftW^eo + ^ryv/a. (TB, TC) co 40 
>T *kffi&-&\^iz.%2<D9 ? (#2) H 

BNlBx-^^^-^-y h (50) I:i^t7^7- 

# t LT»*i*iix5?B2<D** yi/x.T—tVtfr&fr 

nut, 

iEFSA*3:H^*ir7'>a (TB, TC) I-hJE 
ffi-fr-fWEFSA^ + ^ryv/^ (TA) C1W±(0* 
*^T3/">3. (TA) fciWEF S A#S;EW<0** 50 
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(TB, TC) OSMi^tj/Hfe^i:, WEF 
SA*tK^*tyya (TB, TC) OS^tyh 
LtBSE-r y^yfx^ttfc-f Z>hZ>*\ yi'x-7<< > 
(^JiiTt^f-^^EFSAM^-Y y*>* 

(TA) «IE*Stt4*tr>a7^o5^-o 
JcteiH^n. i»EH*0*-t y 5/^.^5 v KM* 9 
BuEftSM^y (2 0, 2 1) j5^7iyfSiiftr- 
^^SSEFSA^t^y^ (TA) ^0>r — *!EiS 

it4ofe|JEFSA*SyW<D*t5''>a (TB, T 
C) wttE*+y'>3-7-f>«c:#Siitix5»lOT- 

SljSFSAK«^^t!X'>^ (TB, TC) tCjftE 

^77^ K*tj£ -r s *stt<£ * * * 5 >r > ^ 

£*TlfflEFSA#S**y£/a (TA) jWSttft** 
•y>a7>r>-C-ff4l*lCHUEF S A/Jxt^-r ^r>a 
(TA) tStEFSA*Aa^*-yyv/a (TB, T 
C) <nffijjtf*7*t y h Lfc»-frir, l»EFSA*SC£Jl 
ftO***^ (TB, TC) tf)^*fc: y h LfclWE-f 
yf7 ? ^afc+SfeS** y >^7-< vic*MA£ft 
T^fcr-^jWffiEFS Ayjit^r-V yva- (TA) Oft 
/h t ;y h#?> hft^^O^r-Y yya7^f 

xtyhta^siEW^y (20, 21) H7i 

y^Slxfcx-^^ttEFSA^ft+^^VrL (TA) 
^7*— ^teiSTCiftofclffiEF S AyjitW^O^-Y 3/ 
fa (TB, TC) (OhuE*-^ y v^7-f >M#£iA£ 
ti5|2 0f-^ ifeglg i: , 

HuSFSA*itH^^t*y^^ (TB, TC) IZhSE 
W >7 7^ i:Mt a^fttt^t^ry^^ ^j»*fip 
tEl"5l*tffirEFSA*a*-v y >^ (TA) c^SufSF 
SA*S;^<7)^^ry>'3. (TB, TC) (DmW $ ^ 
tyh lf:Sn^v HuEfSiyjO^-V y > ^- ^ ^ ^ fc y h 
[^ct^SuE^SB^^y (20, 2 1) ^t)7iyfSil 
fcr-^^BuEF S AJSt/^W^rt (TB, T 

C ) <n mtU ^7 ^y ^ ^ At IS 1 6 ^ffitt ft * v y is ^ 

[|**ill 1] mJE^r-ty y h^^yhfll 

SuIdF S Ayjxt^-Y ^ ya (TA) W*>5 y 5 
r>a t >y h Lfc*&»Ki, ^O^-ryv'a 
>^>h9E*+ y >^ t y h^7 ^> hil?5^ l o>T v^ 7 

BtJlSF S A/J^C^-y :y vo. (TA) t buEF S A/J^tX 
^CO^-r^v-^. (TB, TC) (7)jSjyj ^ $ * t y h Lfc 
iuEFSA^tyya (TA) (7)^^r^ 
y(7)ft5l5,^r-V y>a t y h ^7 ^ V h{f7!)^— ?r 

(cior^ y ^> hSiis: t^w&it-rbtmmi o 

Eitw + ^r y y^^lMo 

2] Mffi^r-V s/->^ t y h 7J ^ > hfH 
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»BFSA*S*+^>a (TA) <7>fc5**y ^7 

(tEFSA*a;tt^>a (TA) ^^t 7 Flf:S 
£KI±, BftlEF S A*SC*+y*>3. (TA) O^^y 
*>*y'{xnffi&*wifa.\i y h%<>> Hi^— Sri- 

[»*JSl 3] miE*+y>^t y h# h^ax 
huISF S A**** yi/a (TA) (7)*)5*ir 

W*«14| fiJEFSAMK^^tyy^ (T 
B, TO £ IT, ^^b^yt'ym^fyy 
a. (TB) Aiffl^btlS: fc Z&'mt-tZmM&l Ofr 20 

WW15] lfflEFSA**«*W*+-/5/3. (T 
B, TO at, Ny-Wi? y h7y'>77^^ft 
yv^ (TC) (N=2, 4, 8, • • •) ^fflt^tl 

[B*JI16] BttKF SA*****^ (TA) tf> 

Bm\~mirZ>T'—?$:, mU^-Y yi/^y^f 30 
LXWtVhtitt+yi/x.t? h0«F«Hftf9l-*«t 

flTjfe^2(7)7 1 -^eSXS{C^^T{j:, mfE** y^ 

l(lEFSA*a*ty'>a (TA) WiWEft^O^ir ^ 
v/^- t y h * y*> MtSrftofiJE^ir y>a7^ 
**b*iS^>*-V t y h^ftSt^t y>a7^f 

FSA^S^)^t7->^ (TB, TC) *»e>liflEF 
SAM^ryA (TA) ^HuEr-^lc^Ogii 40 

^rt7ya7Y>^^ffc^^>LRU (Least R 
ecently Used) >x y y* ^MCxtfS 

LTKtf fenfc L R UtMA^aiCfcttrS L R Uft^X 

y h/y (TO ^)N*(7);7t 50 
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y H/;^1"7^7'f V^*a>fclfflELRUtt£J: <9 

fc^fyya^-fy (cf&iirt $ ixT t^:f- 9 /$>S5E F S 
AM^rtr/a (TA) OBIEJfiSttft+t * ^ 9 

y HCi OlttE^*^*^ (20, 2 1) Ji*e>7 
xyfiftfcr-i'liSlfEFSAjS+ty^ (T 
A) ^Or— *(EiS7ci:*ofcmEN«>3i-f -fey F7V 
'>77^*tr>a (TC) (OS8EaR*lxfc*ir5/ 

SuE^2(D^-^te^Xg(cio^Tfi, WENy-^ i? 
yh7yy77>f^>t7'>a (TC) WN*W;^t 
y h Lfc + ir y>a7W f >^ , P*^H9ELRUltCJ: 9 

1t**yi/=.y<{> tdftirt $ ftT ^fzx - ^ *s«lEF S 
A*S:*iry>^ (TA) (7)i5Kt^^f7^t^ 

BijES*"^^r-V y ^(?);Xt y 
H&Efl^M^y (2 0, 2 1) A*P>73iy^*ixfcT- 
^liifEF S A^it^y >^ (TA) ^ff>x-*lKSI 
Tct/jtofcBuEN^^^iry h7yi/77>f^tr> 
(TC) (OffiEaWSixfc*^ y>a-7>f >t-*#5i 
in, 

WES3 0r-^teiSXSlcio^-r(i, HUES*?)** 
r >a(O;7tyH:,t0BiiB^*!) (2 0, 2 
1) i>e>7*y^*ilfc7 ? -^l4WEN«>a:-r-fey hr 
yy77>f7>t^>a (TC) (Dm^^f 
*tJC1"5B9E*ett**-f y >^ 7 << >o ? *><o-oct> 
*-y y y4 XcfftiAiJxS r fc £#i8£1-5Ijt* 

IBM18] »EFSA*S;*t7^ (TA) t 
«lEFSA*a;EiL^*iryv/=L (TB, TC) <^[^^ 
^^t^Ufcl^H, ifjEFSA*^tr>a 

(TA) tBuEFSA^a^<7>^^^>^ (TB, T 
O ^b/^-^t^ya (15) (^f+Jpi-5»t?K 
ttbjhfcZ**-** (2 0) ^<F>T r-txfcfrfrti 
SXfc*^ 5/->a7^t^lSS:Se)l;llx.5: £Sr» 

[H*9l 9] tty^ty H^trVa 

7^y^HI4FSA (7/Ut7h7yy77«{ 

71 *^r>a (TA) kitiUF S A^r^^-v y > 
^ (TA) ^W(:^rtr>at-yhfl&)/:^«^^ 
imZffO F S A#aJ^<£>*+ y^a. (TB, TC) 
b<F>&fr&t>'\t$:Rl\<*XC PU (Central P r 
ocessing Unit) (50) , MPU (Mi 
croProcessor Unit) ^fCOx — ^*Q:ffi 

(5 0) co^v/^ey (21) ^o^a/^e 
y (20, 2 1) —(7>T^-fe^@ftS:fiaj*i-6fc*<0^ 
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E** r>afillt 

SiiSFSAH^tyy^ (TA) ^tr/^^f 
A*SC*^y>* (TA) ^t7^^>i:»Jf 
c) i:*»Jhfc#*+y->a7^^*ty^t 

MEFSA^ty^ (TA) ^tr^t^ 10 
L HEFSA*a^7^ (TA) <7) -to 

tzT-?AK mzZT — Ptom^-y h (5 0) tcj; «9 
-Y y v/af-?i LTg^MiiftSfB 1 <7>3r-Y r/af 

HuEFSA*^^***^*. (TB, TO + 
y>a.fcy h Lfc^fM^ WEFSA*5£EJl*<7>**y 
v-zl (T B , TO CO, AA7Kl/^f-^^jitti$ 
ftfc^ yf-; * X^^-JCt-^-J-O^r-t y >^ t y V Lfc 

(50) (:J:^tr>^f-^at 

*(EFSA*aH^*tS'^ (TB, TC) Mmife 

*E-fr1"WEFSA*5*;*^yv'a (TA) 1 ELb<D# 
ett4*+ ^^flFft1-5Wf(cBfr1EF S A* it 

*t7'Va (TA) tBlifEFSA*aCtt^*+yv3. 
(TB, TC) £>S5*J& s S*t y h LfcH^l^ milEF 
SA^EI^^t-r^a (TB, TC) <7) * * t y h 

LfcftijfS-f yT^^^MStSfc^^-V 7^a7-f y 30 

(c*tt$jhTt*fc^-*#firEF s A?j5$;*-r v-zl 

(TA) to HffE*ffitt<£ *-^r y 5^a9 >f ywHW-o 
UteiSSft, mJEf^yj^-r y y^<o^* t y hie J: 9 
WfE^ffl^^y (20, 2 1) ^t)7iyfStltr- 
#*»EFSA#a;*ty^ (TA) ^<Ox-*t5i£ 
SiiofcBSEFSA*SEl^*^y^a (TB, T 
C) COBilE^r^ yi/^^^y^^^iAStl^^l^T'- 
**Ki*XfIt, 

iffiEF S A^SCEWSO** y is* (TB, TC) KfflE 

yf-y^C^t^Mit^t y v-^7^y^ft 40 
fttfiEFSAM^^r>a (TA) 
7 v a 7 -<> T-ff ^^Cf KF S A^jt^r f 7 y ^ 
(TA) tSlSFSA*aK^^^> 3 (TB, T 
C) (Dffijjfr ;^t-yh Lfc4l£iC BuEF S AyjitW 
^■C0^r^^>^ (TB, TC) W^tyHtME^f 

1 1 ^cf - y y ^SiE F S A*^ ^ 7 y ^ (TA) <n* 
/J^^-r y X3. t y h 7^7 ^y MB^o^-r r>^7>f 
y<7:> 9 ^(?)— ot^teii ffjEf^yy^-v y /^^ S 
* t y H-J:9fi8K*SBM*-y (20, 2 1) ^b7x 50 
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7 f J tif:r - ^ F S A * S t (TA) 

^f-^e«stiotmEFSAK^^t *y 

v-zl (TB, TC) ^BmE^^t y>3 7>f 
ijEFSA^W^r^r/^ (tb, tc) KflJE 
at5«Fi:WEFSA^ty^ (TA) irmiEF 

SA*S£il^t'r>a (TB, TC) OpEj/j^* 
kyUfci^l:, illEPi*<o*iry^«)^tyh 
icJ: 9hMB*MM*!J (20, 2 1) ^7iyfjn 
fcx — ^^S5EF S AttVlft^*^ y>^ (TB, T 
C) (nmt^y^y^M^^^m^^\yiy^ 

[»*«2 0] mJE^-Y r/at-yM^ hWSX 

fflEFSA^SC^-yyVa (TA) <nh2>*Ws=Ly 
^y^>t y ya t y h Lfci§£^ft, s/S'a 
7^ V^mjE^r-t y/a t y Yti^V hPlO^fy^ 

y^yh^n, 

SuEF SAK^tyya (TA) i BWE F S A 
^^t7->^ (TB, TC) tOfSjyJ^ S * t y h Lfc 

»*fcfi, huEF SA/^ft^ y (TA) + 

Clof^ y / v £1-£S»#iSi 9 

E*o«tt«W& 9 i*fc4E»itt*o 
[»*S2 1] «E*ty^ty h#*>h*JIl 

ftuEF S Ayjit^r-f y/a (TA) (^)fcWt7^7 
*y^3 t y h LfcS^KW:, ^(O^r-Y yis=. 
/^yOfliji^-vyy^t: *y h * £ y MiS/^lo^y^ 

y^yh^n, 

MlEFSA*a*ty^ (TA) fc^Xty h Lfc^t 
fiuffiF S Att^^-v j/>3 (TA) 

lof^ y / y it "t-aai**! 9E 

[M*«2 2] ME*-* r^ty M£y htgx 

iEFSAK^t^y^ (TA) ^fc^^t7'>^7 
^/^Vyyat^ h Lfc*^ic(t, f(7)^tyy^ 
y4 ycoflE^r-t yy^t y h^yy htt^^ 1 y^ 
y /y h**i5^tS:1*«t1-5»*3Sl 9E*«i« 
88**0 pT«<cE»*IEI* 0 
[I»*IS2 3] «EFSA*aK^*t7'>a (T 
B, TO t LT, yVl/^ h^yt'y/M^t^y 
a. (tb) *ffl^t,h5: fc«:4»«i:i-6ni*q(i 9^ 
^ 2 2 ^ 9 i *fcE«*>«l*HE** 9 pTH 

4E®*«f* 0 

[»**2 4] MEFSA*m^-V7->a (T 
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B, TO t IT, N^Wiry hT ^>7f^*t 
(TC) (N=2 f 4, 8, • • •) ^ffll^ft 
5: i£#»i-t5fflS*JSi 9d^2 2to ? tbmW 2 ft 

5t**yVa (TA) ^t^>a7>f>i:4i:fcft 
fr^^tyy^ fc y h<DHfl#fcH1-4x— **lffiE#* 
\ y i/ ^ y J y\-ftfcLXim hfttz* y y ^ ty b 

iWEFSA^ai^+r/v/* (TA) GOftuEft'K;)** y 
*»?>flki£a>*lr y Va fc -v MMfcfc*"^** y>a 7<-f 

*<na«$nfc*+2/v'3.7-f >*b?te 

FSAH»)^rt^^ (TB, TC) *»*>?ttEF 

sA*s*+r>a (ta) ^miT-tfemo^mm 

4 <D 9 hto^-rtlfr 1 *l-E«^««St^Bl«J 5I«<tE 20 
[»*«2 6] iftE*+y VafeHfl, &-f>Ty? 

yv^ t y h t ^ ^ t 7*>a 7 ^ > Jr^f f:*6(^ 
LRU (Least Recently Used) fit 
*#>f Vr y * *M*fj£ LT^tt £>*lfc L R Ufttt^S 

L R U»»xa4r$ ?>t^«i, 
toEJSl^-r-^teiixaKtJ^rtt, BuEN^^i? 
y NT y->77^^tr>a (TC) <7)N$cO ^ x t 
yKLfc^-V^^jxT^VW^^^iWELRULRUiit 30 

m£titz**vi/j3. y<< vtcftjrtsnri^fcx— 

EFSAWtty^ (TA) <DflnK#HH4fc*** 
■>jx7>f ><n 5 tbtf)— o^tei££*i, SuEi^GO** y 
i/^m* x t y Mc J: 9 WE^gM^ y (2 0, 2 1) 

(TA) ^-x-^eaiTctftofclttEN^ai^^y K 
T^isTT^-/**?*/*. (TC) <7)i|fjE8tK£ftfc* 

WE»2^r-^fciilXSlCt5V^tt, BijEN^W-t: 40 
7F7yy7T>f7>tr^ (TC) £>N*c0^*fc 
y h Lfc** y ->a7-fy«)«^WI!LRUii:J; 9 

/c** y Va 7^ y(CfejW$tiTt^fcr — £d s HfiEF S 
AM^t'yya (TA) tf>?ftrE*'htf>* t7 > t y 

l-teiS$n, SfrEK*^*-V y Va.^ * t y hi: J: 9 
3u!B^^M^-y (2 0, 2 1) ^P>7x7f?W:7- 
?HI9EFSA*a*t^'>a (TA) ^OlT-V&m 
7Ei^ofcSftEN^3i>f -fey F7yy7rO>t7V 50 
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^ (to ^>ifEa«s*Lfc*+y>^5^>ic»*a 

(9EJB 3^—^15131X8^*51^11, huEI^/Vcd** 

5 *fc y h\Zt OWE^MB^^'J (20, 2 
1) *»5>7*3/f-S*ifcT-^llttEN^*^-fey hT 
y->7f-f^ty^ (TC) (DSuE-r y^*tc 
»J6i-5«trE*i3H3:4*-v y ^5^« 5 *><7)-o<o 

* 2 4 EttoflHAK^R 9 iTOttEftJKtt. 

[W#Jg2 7] Buffi** yVaftSfl, BuEFSA* 
^tr>a (TA) tsfjEF SA*aK^W*+ y ^> 
a (TB, TC) fc y h Lfc»-&JcmEF 

SA*S*t^>a (TA) tHuEFSA*a;K^* 
f 7^>a (TB, TC) ^45 -ft*ty^a (1 
5) lcf+*Pi-5»^K(t?>ixfcXl»c*ir i/v/a. (2 0) 

t^^fti^ 1 *l:Efa)«Wtt*R 9 pTfigftEflkK 

[0 0 0 1] 

[*MOM-t-5aflf»»l **Wll, MPU (Mi c r 
oProcessor Uni t) , CPU (Cent 
ral Processing Unit) %£0}-t — & 

*5 J: U 1 * * y V ftS^ffi icri -r 5 t> <7> *> 9 , ft lc , 

FSA ( "7 /Hr y YT V i/T^T <{~f) ^i^O**y 
>^ H KytV^^yi/a, 2«/-W 

7y->77^^t7'>a, 4->x^7y->77^ 

8!)i^7yy77>(y^t7 

*5wt*^IB4FSA*SC**yS/i4:f*ai-t"5rt 
i-i 9 ** y v'a. t y h*wrfij±SrH5*+3'v/3.v'^ 

[0 0 0 2] 

**y*>^ (^rtry^^yH^ 

9) n, iua-c^-^ftatsitTi- 5mpu, cpu? 

V^tlT^5 0 W\^> MPU, C PU^coyn AH 
tTilS^ffl^s MPU, C PU**r^tfv/^-r 
-^y h*l^±S*5fcA(c-ifc** y Vat 

^rtr/ayfyii-ic, WBL<r>9 7k&*<r>9#\c 

TJo9, A^7-^^^»Snf:^^^t7'>^r 

RICH, -SLfc^/(c3ftJCLfcr-** s *+ y Var 
-y/uA»?>a«l*ix, MPU, CPU*(c«t*&^ti5o 
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[0 0 0 3] :^J:5)/^irr/^tLT(i, FSA* 
tt-Y yi^zj. h¥A 1/ 9 Y^y t c >-yjj£;*wi/^fc 

M4, /MelBa*T*i(5ST^-fe^S:l|3R-r5^t^T*# 
F s A^rS;* + y S'a < ^o@8ai 10 

[0 0 0 4] 11 0(1, A5Wfcft*<7>y-f 
t c y^M^r-V^^^t/Dy^@-e^5o 0 10 

=lt~ — y°/U8 0 1 t , ny/^i/-^ 8 0 2 i, ANDf 
-H 8 0 3<h, T-*t^*8 04 tS:«x.tl.^ 0 
v'a.r — ^">8 0 1 ">3. >ll(4, 

ttftfcTy Mval id bit) ^»tte>nTi^5 0 
iSttfttr^h r i j (±-t<o*+3^>3.7>r>^ffittT-ife 
ftttfttryh roj iK^*t7^7 

^)7KU^7-^^]tlT T0 0 0 0 0 0 4 0J (1 
6ii) t^£4xT^£ 0 :cOA*7H>^f-^lt * 30 
^\ >fyTj/?^, *5J:tf*7-ty hS:^T*5 9, 011 
xfiA^T K^^r- * T00000040J 
14, *^f4 TOOOOOJ (Hx-tfl 6m&<nAt}T K 

(MxJf l 6it&tf)A^T K^7 r -9<nfo<n 2 Iff) , 
*7-fc:yM4 r o j IfflxJil 6ii$WA^T K^7 

[0 0 0 5] 0 1 KiCPUi:j:^S$n6^p^7 

Aoessr^rwscia-efca. hi l^^p^yAit n 

fT*ix5^#*«tf>«# (1) , (2) . • • -«r^ 40 

■ei^So ^>rv^*y^i4^ft#»©*^34s-tn-t'n» 

Ku^(cftiWSiiT*J9 , HI l l <D7u?7J* 
^CPU(aoTltT^5i^l:(l C PUIiifl 
^n^7^0ft|Q^ (1) C^JCt5A;j7Kl/ 

-fs 0 mw&'rt (i) c^t^A^7FL/xf-^ 

roooooo40j (4, z<n&^> (i) /i^^y^ 

!/WK^ T0 0 0 0 0 0 4 0J H^*»itt£*lTl* 

5:<h^to (l) i:#Lt, Bio 
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8 0 2*5, A*7Kl/^7-* T00000040J ^ 

fcifttti^ftfe*^ ro o o o oj i oco^-r y>n. 

7-^8 0 1 <7M VTy9?s TO 4J C^t^^rt 
y v/zl 7 >f V fcftttSftT^fc* ^t-fti- 4 *»«:*!]* 

T — ffcyj is? V-?V t c yyjj&*\ y v^O^r-V 3/ 

^7- 7>8 o i i»bK*a*ix, cpu Wfr^f^ 
Kig&ixS:, -ftLi^oft8dit CPUd^ 
-r^^^y^r^ir^L, ^y^y(/)7Ki/x ro 
0000040J *^cco^h^ (i) ^^^yf-r^ 0 

ro4j l-*tlf-f 5*-^ yv^^-f — ^(4^ 

^(7)^- 1 7 v/^ y<?)^ ^'iiA^7 K i/^7-^ ro 

0 o o o o 4 oj KjEffc-f ro o o o oj ic*£ 

m?Lhtiz> 0 *<o& % (2) , o) • • -\z 

-7 y t'V^Jit^-y y yaWttfl|:± 9 , C P UOfil * 

[0 0 0 6] m 1 2 (a) fcitf (b) (4, CPU*S 

1 l coya ?'7*>$:Wtt-t&B<?M 1 0<Dy4 is? 

y t 0 >^^^r-Y y i/zL(7)3r-v y ya7"7>8 0 1 0) 

#mmt(DM£^-tm&mx*hz, hi 2 (a) 

(1) **TB*tt:RflB«:*U Hi 2 (b) (4^^ 
(5) mftB.'&^ttBZ^'fo 12 (a) «r#BH+5 
t, (1) #3OT*ftfc**0>i*A"Cli* ^fr> 

^7^801^^77^ r 0 4j ic^jfc-f^ 

-fy yay-f V(a4, AA7K^7-^ To 0 0 0 0 

0 4 0j roooooj trco*^ ro 

ooooj C>*jJ;t57-^t^a$tiTt^c Hi 

2 (b) £#ffiW-5i, (5) ifi£ft£tl1tfctlk<n 

R#,£-Cf4, ^>8 o l^yry^ 

ro4j ic#jt+5iaii:*-vy^5-<vi-ii. at^t 
Ki/^7-^ ro o o o i o 4 oj ic*tj£-**4*^ ro 

oooij <trcQ^>/*rooooij c^t^f-^ 

[0 0 0 7] H 1 3 (a) tJitf (b) 14, 

e c >^^xt^-v yi/aiftffltSCPU^B i 

t«a:Bt*9, 013 (a)ttl0B^o/7^ 
ffom^s Hi 3 (b) (±2EB^n^7*Hff0>« 

(16/MH t'ifct)Bll(«7 , D^7A^^I 

^il7-K (4^ h) (1-<cto*>, 



(9) 

15 

1r*><n\z&W£T9±*&?fi\L mm l 7- Kic i o 

Ons, S<37- ^£^^4x^4x3 0 n s 
"fSo Sot, 4^K^f-^ (4fl«0fft^) S:^ 

♦Mft-tSfcft^e^r^-fe^NrBBW:, 1 0 0 + 3 0 + 
3 0+ 3 0= 1 9 0 n s <tft<5 0 CPU^-rr>a7 

1 0 n s tfofc-ftliL 4 (4 

-f&Vj Is 9 h-ry t'>9tt* J t?i'=.^&ihLX 

****tfc*tD^>** (i) *m?f-tz<n^mi-z>T? 

-fe*B#BJ]fi 1 9 0+ 1 0-2 0 0 ns £ft5 0 

[o o o 8] «DJHfl:K*5^T. y^n-^yey^ 
roj tytyhSfts, rwflj»l^iffft^*±ffittfk 

t v 7 hV^f^T r 0 J XfoZ>tz#>, l,n-7yt° 20 
> 9tt* -v v -yn. *p MfiUHftHlix- * ^ff ft L * 
^:t(^5 0 .I^/c^C PU(i. &gftx-* (ft#J 
W^ry^ T0 4J lC#JS-*-5ifc£ (1) - 

(4) ) £^>r >^yH7iyfL, ^ais/^Lfc 
A^- (i) - (4) tr^^***^^ 

v9* ro 4 J fc#rtJ-f5*iry^a5-f Xififttft* 
4x& 0 1~ftfr^ Z<n*-Y yis^-yJ y<DiZifeikk? y h 

r 1 j ^-fey h£4x5 (Ell 0#Sg) 0 C 30 

PUIir^^r-y r>a7>f (l) S:8c*fflL 

T^ffi"5 0 013 (a) {£7jk£tlttV\<n7air7M> 
UtTl-fc^TWU h7 77VU-fy^CCPU 

#S3Jja>ift<fr ( 1 ) Sr*tT"f 5(7)J.I 1 00 + 30 + 30 
+ 30+10 = 200n sAS&S-C*)!), *A<^^ 
(2) , (3) , (4) wHff|:i±#^10nsWS 
"CfcS (2 3 0 n s) 0 tWSiCPUIt 7Kl/^ To 
0001030J rt>fb T0000103CJ {zMfct 5 

4fi©*^*rlRHiK||tT"f4 (200 + 10+10+1 

0 = 2 3 0 n s ) 0 40 
[0 0 0 9] ^<7)f£, tfai£<D>(>7 f y9x r 0 4 j lift 
fci-Zfbft (5) S:C PU^HfTLJ: ? ti"5«F, 

4] C^f5^rt r/a7^Ctt BEJUft^ (1) 

<i:r^ (i) roooooj 

^r-V y^a7^f ;^tyh ( TOOOOIJ =?fc To 
0 0 0 0J ) d«fir5o ^<F>tz.#>. CPUIl^ (5) 
fc^-TW^ !)K7i?/f (5) tJtfE 

•tz>9? ro o o o i j i^>f'^^ ro 4j M*t so 
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«fc !L fft^ (5) COXfrfc 100 + 30 + 30+30 + 
1 0 = 2 0 0 n s ^< 3 ficO^OHtTlClipJ 

mft^&rtzmyu?7j*m?ttiTffl\*2 30x3-69 

0 n s tteZ> 0 

[0010] 013 (a) <DimB(Oy°ti^yM,mn^ 

»7Lfc«fjS"e, 4^7? 9 x ro4j (:»Ut5^t 
5/'>a7^y(t S12 (b) 
(5) ld#jcSi-5^i/ rooOO lj Sr»*LTt^5o 

=ry9* ro4j ^*J-/C-f5^ (1) SrCPU^lft 

LJ^t-fs^ :^yf^^^ ro4j c^t^ 

^t7'>a7^vi:Sft;^t ( roooooj * 
rooooij ) ^jg-5 o rwfcftcpuii^tnfSh^ 
(l) frff*^-f^*yi^7xyft5rii:4 
2®Bcoyp^7^llfTl-*5it5^ (1) <n%ft 
|:Sfc2 0 On sWl^^^o M< 3fi£M5H^ 
*m-l±RI«fc:** 10ns (2 3 0 ns) 0 -t 

co^cpun, 7KU7 rooooio30j a>b ro 

0 0 0 1 0 3 CJ l^JtJfti- 5 4 f@<7;>lft^£, ?V h 
v^>^*tr>a«)^r!/^ r o 3 j |c» 

LXUff-f 6 (10 + 10 + 10+10 = 4 
0ns) 0 *:<n\k. 2@ico7 p p^yA^tr^^^TSfj 
il^yf'^^ ro4j icJtJCi-s** (5) £cp 

( rooooij * roooooj ) rfsfirs (200 

n s) B ^< 3flOA^(7>ltfTJCH|R|flHil#^ 10ns 
(2 3 0 n s) 0 Sot, 2 @ g COT" p 9 *7 J±M 
fi\Z&rtZ7*?yJ*^fil$Wl\*2 30 + 40 + 230 
= 5 0 0nsi45 o ioT, g| 1 l^o^7^S:2 

^B#Pfl) (1690 + 500=1 190ns t*5 c 

[0 0 1 1 ] ±iE^>±9K, 9^ F-7. 7 tvm 
* + y v 3. £ ft [HgSJaSTiSigT ^ ir x $r # 

b^£ZJ4y/^V^ (DT?-tX\*&\Z-lf2 0 0 ns 

[0012] ^r/at? h^4-i^±^^. 

6 1 - 2 4 1 8 5 3^«{C|}B^$nfc r^r-y ^/ >^.^ 
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*+^>a^>f vpt^-y wwcRtt^na. -ft** 

r/^^^tr^t7hlf;i^ -ft** y 
tt^SKtl^fitf^^^ti/^f-^ fc IT 

Ift*+y>'^ir5'^kyHfci^ =.ft** 
y KtMrt $ t *fc#B4r- * a«-ft *t^>a 

i-es^n, *<oacpu(-4xie>ix5o ^<o«£\ ~ 
(cte^^n^o r.co*^. -ft**y^^8"jr&£ft 

fcr-*&»ttT*£5#J£tt4 (ttfflSftTl^) * 
:zft** yy^oi oco** y ya7^y(:MJtiT 

&wi"f—$\%*4 y a^?* yf-^ix, —z*c* 20 

t^>al:t#iiin5, iI^<DKIf<k;**y v^Ttf 
[0 0 1" 3] #p^>p5 - 7 3 4 1 5#£ffii-I[ffl^ 

rnfjift* + ys/ a *aj (oa*«-ei±, cpu 
/j\ £^4^— ft** 7^^«^t7^ai: 
ffft+-5^5****JB'J"r5c -Wr;^^^t-7 30 
HU ~ft** t y h Lfc*£\ Ift^t-yy 

a-et y h Lfcx-*tt-ft** 7y^:^^6 0 
r^ftat^jsi^T, -ft**y*>^^W££ft6r fc 

[0 0 14] ±fc, #§B?6 -0 1 2 3 2 3*^«(lBB 
IC, F S A*a* + y v'a^r** t y v'i tffll ^ 

?is*.<D&ffikmmz. lT-/Wtryai-*^t y 
yat^Cl#»Sh5o ~(Ot£*W~(iZ.ft** 
r/a (FSAJS^t^y^.) co#** y 9>f > 

<?)** y ->^7>T V^GOT y-ir^oo^&fc-ft** y 
>^ (^u^fv^fym^r-^yya) Kp- K 

jna, 50 
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[0 0 15] 4#M¥6-2 5 0 9 2 6 

5. l!c^7^*^r>atyHfciH, -ft 

* -/ >- ^ (c&ffi $ ft X t &g 4 r - * # - ft * -v y 

Jx5) . CPUIc^^^n^o l^f^y^Tt;^ 

* * y ffilHtf >fy^^!)^^7i7f J 

nfcr~^tt-ft*+y^^ic^*s»$n (zft** 

y^ic|±g»£ft4H , -ft*** ^^-[-#4^ 
fcr-^ttrft** *^fc*>*B»*ft5 (-ft** 

*l-B£S»£ft£ (rft***^|:i(i»a£ft4 
H 0 zoy^ W-^ y tf>(b— ft*-\r 
-*a»£*5^T--ft** y i/ilcSft-C^fc^x-* 

#£i;fcj§£\ -t^x-^m-ft** r/a^bfegj 

[0 0 16] 

hvy fc^^*S***5^u:fc^Tli, ** 

r/a t y h^tf>iKl>** y Va7^ VCOft^^tT? Z 

fcii^pJflg-CfcSo ^l^^ hv^t'ym^t'yy 
a. ^ y ii l o<A-Y yfy^^C^tlT l o^^rtyy 
a7-OL^HT4^fci6^^t y htflMfcl-^obitt 

[0 0 17] Sfc, 

tyhm&&mi-z^k&^mkte<ofrj)K ~<k*\y 

4oTLS ?i^5Bi^ot e ^y^htg^ 

* y 5/^ fc F S ATVst** y v/^-ICt 5 45— ft*+ y 

va. fcww*-eiai*tcff 5Kl{t*-r y^^wft^t 

^<85t^T*ofc 0 £tz, m— (Or — 

y y=r b^y}?>iyjjtt*y>*-) t~7k 

^t7-/a (FSAH^tyya) fcc/)fS}/7(^*&*rt^ 

ffi4*-t 7ya7-^^*>LTlJi\ ** y > 
^ t v h$^t^Tf6i±^ti:5: t^T#4^fc^') 
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CO*-V y*>^ t t y V^OY^^^yiy 

* y -> - Sr«W-r 5 r t £ S W t i" 6 , 
[0 0 19] 

[RH*#ft-r*fca<&¥&] 11**1 

^ ^f^ll, CPU (Central Proces 
s ing Uni t) % MPU (MicroProce 
s s o r Unit) ?(7)f-^M^^ y h(7), y^ 

>^ * y ^co^£m * y * i?*ii]ft&fli]#i-5fc 

#><r>*cv y v^l y^r^(^l N T, y t y h^i 
CO^^^r-V yv^7-f ^«){ft«f*Snri|E4F S A (7;Ut 20 

^•r-^A»e>ttaisixfcSB i ^asfljEF s a*sc* 

1 /go — :>iHSLfci§£fc«ta>-aLfcS 1 co* 

* i LTK*atft5 F S A***ir y i: , fluE* 
-V yi/^x v-^xAIC^dI^ThijEF SAH^t'r/^ t 

*a^to*e>ns»-c»»t?>ix*^ y t y 

fc«>o)* ^tfctttriflEF S AH^r>a £ WJB*|ifr 30 
9 F S AX&&ft<D** yz/zi-XfoVmtZAt)T KU^ 
7 f -^*»&ttldJ*lXfcJIS2<0^^3lsj»EF SA*«B* 

f >r y ? + y 5 >f 

L T tt ?> n WE * + y i/ a 7 > t ft i: * 40 
t y h(7)iaftJCB8-t-S*+y'>3- t y h 

E F S A^" jt^r * v > =x. -V yi/*7<<y<D**y 

S/j. t y Viiil •yV h LituE^-Y y^afcyM^h 
*&#fl^Stc»jW$tiSHuE^-r y e y Mil 
*r*SL3ESW-S**-/5/a. t y l^^yhfSfgt 
^ix.6J:9(a, jffiEF S A#3C«*Mn** y 
ifu tcM > r y * * K *h£i- ^SttWryva^y 
^flFft-fr-fBtrEF S A7?^-Y y *sMz 1 tt±0#Stt 
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>/a 7>c y^»jW$nr^fcx-^^HiFEF sAtt* 

-V yv^^iWE^fitt**** '>a7>f y^H^-o 

fffiEfl-SM * y frb 7 * y f jnfrr-^ tiBuEF S A 
y^^^cox-^fe^Tcir^o^HuEF S A* 
AfiWMo*-* yv/a(OHuE*+ r>a7^ :/(c»£jA£ 
ftSivdU H9EFSA*SCH^*^ry>={-B9E 

S-fr-fmrEFS A*SC*+ r>affi|t/^tr^7 
^yt'-ffi^iEFSA^t yv-^tttEF s 
A^«^^^!yVa.(7)pi^^^^fc: y Mfc*^ 
(1, nJEF S A^iSj^T)*-* ^yi/zLCO^^ t y N Lfc 

ilftSixTt^fcx— ^*s«rEF S A*SC*-v y ^^-^ft/h 
o^r-v yy^ t y Ntj^v htt$r}$o^r-v y is a. 7 4 > 
co 5 ^<7)-o(-te^$ia x flJEP?*^^-v yi/=.<o*x 

(iflilE F S A -V y v-^- ^(Df— 9 %h&jt t * o fc 

buEF S A^^^^^r-t yv^^coSuE^-V y 
>(c**iiiix5J: mTEFSA*a;ei^*^ 
y ^> a. {CWE^ y * ^ KJtJCi- 4 #8144* + y > 
3-7>f y^ffaE-t^^PtemfEFS AK^rt7 "y=^tw\ 

ef s A#aH^*t ^>i«w*js^; ^ fc y n Lfc 

S-^lt, RijEfSl*^^r^y'>^60^^ t: y hui 0 buE 

^ / * y a* e> 7 * y 7 $ tifc^ - # »h9E f s a ^s: 

[0020] 2Sf o^f-t yy^ y^rAii, f§ 
*II1E*^*+ yi/x.*/XTMZt$\f*X* BtiEF S A 

y h L^*^{-(i, »E*tyS/afc y htS 
^Sft-t^^-v y\yzLy^i XDmttt-Y y ty Vt) 
Vis htt^r 1 o-T >^ y ^ > h L, BUEFSA^St** 
y >^ ^miEF S A^iCJW^cO^-r yya^WW ^ x 
t y h Lfr^l^li. W^tr>at y h 7J ^7 > hl= 
a^SttHtEF SA^tr^toi^tr/a^ 
>(7)Bi)E^r-Y yv^^L t y htt^-^t- 1 of^ 

[0 0 2 1 ] !l3lM3Et^irr>a^f^lt If 
*5 1 Kf ^^-Y 7 yayXrA^^T, buEFSA 
^■jt^r-r yy^^Mir y^a7^ >* ? *-v y t 
y h Lfc»^(ctt, ilJE*iry^k y h^-7> h*S 
^a«*o*iry'>=-7>f^H9E*-iry">3.t 7M 

^HtSlO^y^/yhU BtjS^F S AT^xt^r-V 

r>^J;7e y hLfc8^i:fl Buffi* y t: y 
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^yis^y^ycomttt^yi/^-ty Yio^y hfiSr— 

[0 0 2 2] Mf#«4Efc<7>* + ^y^^fAlt m 
*SlE*^tr>ai/7fA(:tjPt, hSIEFSA 

^it^-V y y^(7)fc<5 3r-t 5/7^7^ y^^r-f y *>3. t 
y h Ltzm&ia*. lBE*^y>at y h#*v hta 

*y MK£io>fv? iMy 5icLfcfc^-e& 

So 

[0 0 2 3] «*«5E<^*ir^>^>*xAM\ R 10 

i frb4 <r> o hm^-ftifr i Jf {-KiSco^-r y*>a 

[0 0 2 4] »*5(6EiW*+ yv^5/*x.M3\ it 
#5lH4^5t(Wt >-f ftT^ i atlEfto * -v 3/ y 3. 

LT> N^x^t^hry^Tr^^t^^^ (N = 
2, 4, 8, • • • ) ^fflt^fcWCfcSo 
[0 0 2 5] M#Jl7£ffc(0*ir 3">i'>77^lt IS 20 

A^6<D9^o^-fn^i w^EtW)*-* y 

y^x-Mdfc^T, llffEF S A ;frjt**y 5/3. + 

r>a t y KOH^iB-i-S^- 

x.6Ji9(cu iS F S A^SCH^^ + y i:iBE 

Sit-fWEF S A#5t*+ y* 3 y y^.? 

*F4B#lcttEF S A*SC*-f ^>=iWEF S 
A*SC£JL^W*-y ?5^0>K2raS5;*fc y h LfcHuES 30 

^ fiijfEx— ? (-So^TfiuK F SAM^rt 7 '>^^Su 
E*/N^4r* y-y3 t^*^ Ht*l*o«ria*iry 
5/zl 7>f X^^A^CjftiSw^r-t y 5/3. fc y h#ftfc"4"t^ 

3.7^ ^WEF S A*SC«^W*ir y 5/3^itfiEF 
S A*^ t ^^^)fflEf-^^f^*<!: LT 

[0 0 2 6 ] lf*ifl8IE<c^^r-V ^>i->^rA(i, ft 

N^^^f-v yv^y-T >W I PT'ftiSW^i' y5/3. fc y h 
^* t>M^-V y 5/3.7>f y^^tfc^LRU (Le 
ast Recently Used) fiSrfe*fti"5 L 

fc1-Z>m-mte*^ vis^yJ >*«#**1"«rlEFSA 
M^ty ->i^ 1 j/v'a^ 
fffrtSWttllWEF S A^xX^-f v>3-tfflEN*xW 
t^hTV y7r ^ y v'lWSi^;^ t 7 H 50 
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/ih8E*^I-(±, ltEN!>x>ftyh7y'>7f-f^* 
■\r y 5/3. CONOCO ^ fc y H Lfe^rty 5/3 y << ><D*p 
*»fcWfELRUfllc«t OtBS*ixfc* + y5/3 7-( y# 

t^/:f-^«FSAM^rtr^ O flft E#Stt 

o^rtr>^;^t y HciOmfE^gP^^y frhy 
xyfS tifcf- * lifltjE F S A^xt* tr>x ^of 

-^te^7ct^ofcS5EN^^>riry hry^rx^y 

* + 3/ 5/3 (DmiMtRZtitc*^ y 5/3. y y 
Sft3.fc9f-U BuEN^xf iry F7V^7t^> 

* s> f * MfiuE-f y^ y ^ * K#Jti-5#iStt4* + y 
i/ a 7-< >a«#4*T*fEF sA*^ty s/atfJStt 

4*+ 3/ *>3 7>T VT~fffcPf UllWEF S A^xt^r-r y 

^3 ^EN^x^t y h7v 5/T-r-r y>-r y 5/3<7:> 
ffi^K* t y h LfciME»fr»ai, SuEN^Wiry 

y >^y-T ^^tp^^SuELRUtticJ: »9tgt^nfc 
5 -f Ji. WWiJht*tr> 

^y-( y|:»«JtfCt*r-^WEF SA*S* + 
y *>j.(7>HfjEft']^^r-r yS/a. t y h^^y hffl 
fiE^r^y>^-y^yc09^co— old^S^H, SnEi^ 

^^^^^^^^^^tyhi-i^BuE^^y^y^^ 

7iyfShfcT-?liWEFSA*4*+3'^a^ 

x-^teiilTcteiiTci^ofcHuEN^^-r-fe y hr y v 

7f>f^t yi/^-^HiJEStR^tt^^r-t r>^7^ 
l-**ii*nS i 9l-U BrjEN^^'Yiry F7V y7 
f^7'>tr>a ic«iE-f y ^* y ^ ^ «w JtiS-t 5 ^ffitt 

7 7>r 1 Ei±#fti-5«Ft«rEF s 

tt^r r>^i(tEN^i>fty h7y->7f^7>t 
y->^(7^(Sl^-^^^fc y h LfcBwES-o- t-t^ buEPI*" 

x y^Snfcx-r^liHllEN^ai^^y F7y->77^ 

7>ty 5/* <^BuE>f y^y * *i£Sfc-t-5»tE#i£tt 
/^-ty>^7^ y^ 9 *><7)— 0(7^^r-r r>^7^y(- 

[0 0 2 7 ] S»* j a9Eft<^*-V y>j'>mit, It 
l^b8(?)9 *><7HW ftri* 1 lIlcEtt^^r-V 7 5/3. 
y^XjU^io^T, flEFS A^it^r-^y 5/3-imJEF 

[0 0 2 8] i»*iSl 0E*<D*-V y5/3^«^tfeti, 

^r-y 7->^ t y y y^ y-c y<D^}t^pj 

Hg/^FSA (7/Ut7 h7V^7f^7l *it^r^7'> 

aii5EFSA^t7^^i^M^7->xt y 

5/3.i(njB.^fo*S:fflt\ CPU (Central? 
rocess ing Uni t) v MPU (Micro 
ProcessorUnit) ^(D'r — 'Pt&M^- =- y h 
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*^-**>e>ttaSftfcJB 1 CD* ^fiUffiF S A*SC* 
ofc^iCfluEF S A*a*+s">a#*ty t y 
*»e>ttaiSftfclK2 <7D^ y^ffiEF S A^^CD*-* 

r>a t y h Lfc£«£Sft5»2<B*^Jfc«XS 
i:> WEF S A?75t^ y^cD^-^ y*/=.y<i 

E* 1 ^ttttXSiCfc^TWHESF S A/Vit^-t y > 

y ->3.<Bj|(iIB— SLfcfB l <^^^MJCi"5*+ 

y hl-<£i9*^ r>ar-?i LTtt^iAiftS^ 1 
**y^T-*K*i^Xg^ ttfKM2<D*int1SL 
XSMtit^TfiuEF S A^t^cO*-* yv'ajS****;/ 

^tynt»&i:, fflEFSA#*»*<o**s^> 

a cOftuf^ Vyy#*k huE^S LfcSg 2 CO* y^#l£ 

t^^t^v'^^^y^JtiT^/cf--^^, USE 30 
f-#ftli^ -7 He J; 5 ^yv^x-^t LTfjt^ 
iiilx4!B2<75*-r yv/af-#**i4*Igt, mile 
F SAK«^(?^t y ^^^huE^Vx^^^^J^ 
•f Z> t£*-Y vis ffi-fr-f Bute FSA* 

fti"60#t-mJiEF SA*a*t7v/ai:WlEFSA*a; 
W^^rf 7 y a£7)^i^i ^ t y h Ifc*^^ BfiE 
F SAMB^)^r^ y^CO^fc^h LfclfflE'f > 

t*T-i'tf«iBF S A/7it*-r y>3.<OH9R#fttt>i 40 

**yi/=.<D*x\i y htcj: 9BuE^gM^y ii^7x 
y^£ft/tx — *#miEF SAM^tr/a^f" 
y'teiSxtfto^auEF SAKW(7)^t7y^^ 
E** y>^.7^ >i^«#iiittSW 1 C0x-*&i£X 
Si:, gfjfSF S A*^£JL^<D*-ty v'alCHtrE-f >xy 
^ ^^S*Jt+5*»tt«*+ y ^ y << ^#frtH £ 9S 
S£F S A*5t*-v y ■>a3iSjSH44*-v yi/a5>f ^'C— 
*F/jCB*^WEF S A*«;*+ y>ai:mrEF SA*Sy 
^0)* + y ? ^ t ^ h Ltll&i:, fiijEF 50 
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fcf-*#iBF S AyJ^-t 3/ i/a-Oft/h*)*-* y 
oCfcl^ix, HHEffiyjCO*^ y v/^CO^* t y He J; 

*9 wb^«> *!/«^7xyfs n/cx- * ^me f s 

AyJ5£*-t yS/3.^x--*lEi367ct<CofcttEF SA 
^TtW^CO^r-y y v'a.CDitfiE^r-V y>3.7^ ^•tii 
ift*»2<0x--*<E£Xgi, WEFSA^SK^ 

>^#ffi-t"5B#lcmjEF SA*i^rtr>a 

t i£F S A*att^<^^r t y '>a(^SWS ^ ^ t y Y 

Lfc«^(c, WEW#<B**ry*^S*fc * MeJ;9 

HUEfl-SP ^U^fj7x7fJ n/cx — y* ^fluE F S A 

«X»t*r«|jl.5J:5fcLfctO-C*)4. 

[0029] iE*^*+y>zL«.a*ffitt, 

l 0 E*<0 ^rtr>^ fflS* jfe^WE* + y *> ^ 
t7h^^> hfllgC^^t, fuEF S A^it^-V 
3/ ^>^.(7)$)5^r-v y ya7-Y y *>=l t y H Lti 

i^Cli, * + y *> a 7>f >^WE*ir y t *y 

it** yv/aiWEFSA*aK^*+ y v^cOffiyV 
tfi^xty V Lfc4§-&iai, gfEF S A***iry v'a. 
^^rt ^ 7>f >«)HSffi* t y ya t y h^7">> h 

[0 0 3 0] »*JS1 2fB«c^^r-V yi/afil*ifeli, 

IS*JSi 0E«^*+!x^a*iiffl*ife(OBtrE*+y^3. 
h^^yhfilS^^t, WEFSA^5t^-v 

y i/zr^fc^^r-^ ^^^^ yyat 7 M/: 

%<n** y is =iy 4 ^(nm^** y>3.fc y 
h*!»H#lo>f^!l>yFSn, mlEFSAyj 
A*^yya35«^tyHfti*l:(t, mJfSFSATj 
it^r-v y ->^(^)^:^r-Y y\s=.y4 ^(OfflE* s> t 
y h^7»/> Hit^-^fi- 1 ox'y y > > b^n^J; ?l: 

[0 0 3 1 ] W**l 3E«W*ir3''>3.*D ! a*fttt, 
0Eft^*^y->*»a*fe^HuE*+y'>3. 
tyh*^yhfil8i:lo^T, fjEFSA7^xX^r-t 
7ya^)ifc5^t y >xl9 >^^r-v yis=i t y M/: 
»^(cfi % ? >^«JE*irs'v/3. t y 

[0 0 3 2] 4E«<w*iriyS/rL«yi*jferi, 
Ort^l 3en5t,a)tN-fii^iiSJcE«<0*ir 
yv'3.«La*&fc*J^-C, SnBBF S A7yitW^C0^r-t y 
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[0 0 3 3] »#Jgl 5E«(0*iry>3L«ia*fttt, 

y->^S*j£(Z:Jo^T\ fflEFS A **s> 

(N = 2, 4, 8, • - •) SrfflV^Si 

[0 0 3 4] M*«l 6EtOttr>aM*ftlt 
t»*«l O^b 1 5<0 9*><Ol^iX^13SKE*tiO*-V 

i^TlfflEF S A /7it3r-f i'v'aWSItEt^ + ir 
jUR£*i, -t<niIR$4xfc*^yi/3.7-<>'^BftEFS 

[0 0 3 5] M*i£i 7E«lw*-yy^i*Dai*ifett, 

fl^OLRU (LeastRecently Use 
d) It & >f ^ 7, C^E L tfSlt PjtL/-: L R U» 
m^mc&tfi-t 5 LRU t&«filg£ £ «b UHIA 5 <fc ? IC 
U BftESfl W^-^teSxSlCiSV^Ttt, BiJf£N^^ 30 
>f -fe s/ hryy7r^7>t y i/zj. <r>N#<D $ ^ fc y h 

-V yi/=.=7<i vt-ftWiAiaTt^fcx— ^j&sfflEF S A^ 
SA*S^t7'>a^C07-?€SSt4o fcfiflE N 9 

zc^-ty hry->T7 i -r^ r *+y">3.K>Bl(EiltR*ixfc 

7-^eig(:^^t[l BuffiN ■y-^-f-try VTVi/ 
7r^7^t7y^(7)N*W;7t y h L/c^rty >^ 
7-f xo^^eSuELRUtt^J: ftfc*-* v > 

ICftiW^JlTV^tx — ^^BuEF S ATjxt^f-t yi/*<D 

^ixAci-r-^^fJieF S A^it^f-t r>^^7-^ 
^Ttt^o/^mjEN^iof-fe y h7yy7f^7'>t'y 50 
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^^^HUESR^tlfc + ir y '>^7>T 
J:5fcU ttE»3 0r-?teiglgl:fcprit Bute 
^^rt7^/^o^t >y hM<fc flffifE^SM^y 4» 
^lyfSnfcf^itmEN^r'fty hrys/7 

yicS^iiin^J: 9l:Lfct>offc5. 
[0 0 3 6] 8Etw*tr>^ftl*ttll 
ff#Jli od><b l 7<o5*?^t^-fix^iJ»cEft^* + 
y>^«a*Slc*5V^T, BiiEFSA*a*+yi/ai 

BulSF S A77^«^(^^-r y ^aWH*^*^ t y h L 
ft«^|:|||EF S A*** + y S/ailWEF SA#«K 

Kit e>*ifc— y>a^r^-fe^^fT*>4i5— * 

[0 0 3 7] gt$fil 9*»P>2 7i-E«E<0««llc*IR9 
^frE«j«fttt, »*JSl Ort^l 8l£E*W>*+y 

y^l*S«Ht7y^lt^tW(:^ 
fir* -frafcaW):/* ^ 7 A*ttttLfc««K*» 9 ^Tlg 
4E»«t#-e*>6 3 
[0 0 3 8 ] 

[0 0 3 9] *Jfe(7)Bffil. HI 1 (i**W<OH*OJBIi 

l lets**? i/a^f^tty'>a»l 5(/)M 

Sr^+yny^ia-efco, ia2(±**w<oiii6<ojBiii 

{Cct^^^yv^^^xA/j^igffl^n^^Vt^-^v' 

[004 0] i2^3yt c a-^^rA|l CPU 
(Central Processing Unit) 
5 0, H&^r-V r>^2 0, & £ W >7< * U 2 1 £ 

tffx_-t*Jv. z^tyv/a20fiCPU50^9ii: 

RAM^f-^RAMi^I^/iyy^Pf^SRAM 
5 D l^fi/y^2 0Olf (7/H?y VT y ->7t 
^yt'a-^y7rA|:tl CPU5 0, 3^rtr> 

^20, >^^e y 2 i ^tagt^r i 

[0 0 4 1 ] CPU50I1 /v7^y^7i-X (1/ 
F) g|53, t^i/yr4, ^>hP-/^^^5, 
MMU (Memory Management Uni 
t) L/y^^ 6, ALU (ar i thmetic lo 
gic operationuni t) 7 N GPR (G 
eneral Purpose Register) U 
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>fy W 1 1 x ^ n y ^ v?i-^ l/— ^12, 

fl *jlll[0}Bt8^*-\r s'v'a^^rAO— ft^ty> 
^ t LTC PU 5 0 CRlt^iXtt^ t)<7)t% :^)^rt 

y>3.»i 5 tr K^^u i t(^Stt 

[0 0 4 2 J ^ p ^v^^U-* 1 2fl 

7 411 Wy^!l2 1^I^tr>a2 0|l:| 
T*>9, I /FSB3£y>LT7 Ku^/^ l £rx- 

n i /F«3ic««six5iBmi7*-^^aoTtT 
1 2<njatt*affiFft<cir^, cpu5ows*ss£cra 

-f 5 7-*Srt&*flU MMU u * 6 (IffiffilT K U * 20 

5o A L U 7 x GPRU^^8, ^f^-Jy ^ -\r 9 , 
/<WU->:7* 1 Otet^a^^*?^* 1 1 Sr^tf 

-*^*2[Cgjf £ftTt^5 0 rwgBp p p7-ll 

[0043] hi sr#Ka-r5t, 

5(1 7^t7h7yi/7r^7" (FSA) JS^rt^ 
i/af-^HA, h7yfy^ (DM) 77?t 30 

3rtyyaf-7'>TB, n >v< ^ 3 0 A&£l$ 3 
OB, ANDy- F 3 1 AiyJ;(/3 1 B N OR^-h3 
2, fcit/x-^-fe 3 3Srfltx.T^3 0 

[0 0 4 4] Hi i^^i-j: 9 Jd, *Htto»JBa>— ik* 

ty>atftto*)*t^>aj|Sl 5(1 h 7 V 

'sTfjy* (fsa) *S*t7'>a^yty>fi/^ 
^ytvy (dm) *s;*+y>a^*yw|i**t> 

y^l/-^ 30At 1 ISLAND y— h 3 lAOW* 

y/HAO^^rt r>^7^>Sl:^y^U-^ 3 OA 
i AND^- h 3 1 AfrWirtbti. yi/zryj > 

^AND^- h 3 1 ACOffl^^Sa^fP (OR) #0* L 

[ 0 0 4 5] 01 <7)_LSBl-ll A^T K^^T-^<7)M 
ilt T0 0 0 0 0 0 4 0J (I6it) J&**£4ltV 
6 0 :a)A*7K^^7-i'(l *^#2, ^7'^ 
-y h£a A,TH*£ 0 CO#^#2fl 

^T'fctK FSAM^t^y^T-Z/HACP^lt 50 
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ftffl ShS 1 5 -ow? ^-cfcS ? ^# l , *^#2 
£>f >r LTJfc*SftS (*^#1=* 

T00000040J <7>»£i:i(l ??'#2lt rooo 
0 Oj (0iJx.fi 1 6it»coA/jT K^*r-*<0ftflJ0> 
5«f) , ^Vry^^fi T0 4J mt-ti 1 6i§&<TJ>A 
7^7 K^*"r--*<0#:tf>2«T) , 9!ftl\t To 0 0 0 

0 0 4J («*tf 1 6itft<7)A^7 K^^7-^<0*ffl 

<o7«t) , ^-7^5/ m r o j (flitfi 6Ji»(7)A^ 

7K^7-^*Pi«t) ifc*. 
[0 0 4 6] FSA*Sttr>a7-^TA^ 

<fc»l F S Ay^xt* -V y Ald^ott -5r^7 

^^«»^HaSixSo FSA*S^tr>a7 
-7>TAW^t yya7>f^7nx^r)y|,g 
«AC^rt : JP.-r5/'i^^7^irx^^ > ^^ x |?J*tl 
fltji£(0^p p p 7 - 1 1 Sr*Lfctft^HtT^=y 9 IS 
5$n5 0 *fc, :^»l«^^^y^rA 

8E»«fft-»jWSnT*J9, :^a/7A(:fctS 

[0 0 4 7] ny/>U-^3 0All AA7K^7- 
*J^ttffl£ftfc*^# 1 FSAM^rtyya7 

^y/^-^3 0AIW ^ (1) 0;>itt£ff-*§-2:A 
NDy- h 3 1 Al:ffiM5, AND7- h3 1AC 
(1 -t(n-ftLfc*^# l [cttfc-fZ** r>a^V 
*s»tt^#JStt*»«:*i-iS^4fttry hvi (i/o) ^ 

F S AT^xt* 2/'>^7-^>TA^^jA^SixT^ 

1 ANDy- h 3 1 Afl^y^U— * 3 0 A^^<7)W 
)E*t«fHt-i F S A*^tyya7-y/HA^?)^ 
miEfittfkes/ KVl^*t r i j -Cfchf±>irr^ 
fcyhfi* (/^ i"*^ (l) ) SriU^-ffcc ftfc, #J 
ax<oi«9i-, BitBifiO3y/<i/-?30Atifl 
WAND^- h 3 1 A£ LT*LTt^5* 5 A*Wl-l±F 
SA*^tyv'a7-y"/HA£0^t 7>a7^y 
g|:=iy/^-^30A^AND7"h3 1 A^RJtfe 
tl, ^*-T 7V^7^>(OAND7- h 3 1 A(OtHy*J(0 
l&S*P (OR) fr&btlZo 

[0 0 4 8] Z<D£ 7teF S ATjSt*^ y^>it*5»t5 

^^'#2^:, A^7 K^7-^^f ) ttt±^tl^y7 



(16) 
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\ yi/^yj y^»#jSixTV^fc^^# 2 t 

li/N-r i^/u (i) coltKfS-^?rANDy- h3lB(: 
ttit}i~6 0 ANDy- h 3 1 BlCli, t»-SLft^^ 

tfSttf-7hV2 (I/O) «SHr>^f 
— ^TB^^A^SllTtJO, ANDy— h3 1Bfi 
=r>/<U — * 3 OBfch<nmZ\t&iB£rtDMjj£:*\ 

r i j -cfctitf*^ y>3. t y hft-^- (/^ io 
(i) ) ^ai^-r^o 

[0 0 4 9] ORy-h32fi, AND^-h3 1AS 
/ill A N D *f— h 3 1 B*»e>/N-f L"<A' ( 1 ) + y 

(1) ) Srm^1"S 0 OR^-h3 2^ib 
Wu-</u (i) <nfiHtfk«^SA^*nfc»^, 
^ir U7 y- 3 3(1, FSAM^rf yi/af-y/UTA 
ifciiDM^^r^r y f^x- T/A'T B ^Huffi t 7 hi 

iitR t f:f- ?4:CPU5 0©B*L4i^f3-y 
[0 0 5 0] ft*;, rojlJtojgfttcfc^Tfl, ^y 

t y h^firaiR^IlF S A/jit^r-V 7->^T-/ 
/HASfc(iDM*A^t 7yar-7'/HB(/)-*T' 
£2^5, 1"<tto*>, FSAK^rt7y^r-7>TA 

[0 0 5 1 ] m 1 I'^F S A^it^r^ y i/^y-~7fl> 
TA (FSA*Attr>a^!l) tt, DMM^r-V 30 
y'>af-^/HB (DM^fyya^!)) tit 

fcwtn, t y h*<7)i*i^+ y 7 >T> -frS 

tb (DM/yxt^-r y^^^^ey ) tt, /hS/j:lfil»sa 

l^J: 9*#a^t5F S A/jJt^-V y^X-v'/U 
TA^DMJA^t ^^ar-y/HB t tffi^^-tf 40 

[0 0 5 2 ] r^*W(O^J6^^SSi 

y v< a > X A (Dtomzo ^ T 3^ff \Z tm 1" 5 e 0 3 
Ji, ^m(D%m<DWMl Ci6^t y ^y^rAiD 

5^;^t y h Lfc»^icy>T V^^U 2 1 SfclilR 
y >^ 2 0^^^^ yfSfttf-^li, DMTy it 
* + y >^x-y*/UTB(C&iirt N 3£^£ft, FSA^it 
^t7y^T-7>TACIj:Ii^il7il\. 3r-fy->^ 50 
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Jf|3l5^;7t^hU:i^ FSAyJ^C^ 
■V^yaf-y/HAt, A^T KUXf-^^^ffl 
J ti/:^ > f y ^ ^ l:^t 5 DM*S^r t yv^x- 
y^UTBCD*^ yi/a7>f ^t^ff*^; * t y h Lfc 

y * * -V y >^ 5 >f ^ fc*lft Sil-CV^fcT* 

-*fi, DM*S^rt^y^r-//HBi:io^Tfti 

[0 0 5 3] CPU50tt7n?7A*^niH 

«SrH*M-S U/7/S10) , FSA^ty^ 
a^iMdtS^T, |ltet^>^-^30A (ft 
tfcfftlCHF S AjS^r -V y '>aT-7'/H Atf>&3--r y 

^3 OA) #AA7 Kl/^f-^^&ifflSnti'^lf 

F S A/Jxt^-V 7y^f-7/HA^^rf r>a7^ 

-gC^fcofcS^tt (Xy-y^S 11 : Ye s) , n > 
3 0 Ate'^ l^A- (1) (Pfiiifeifcftff^-SrA 
ND^-h3i Ai:aj^t6 0 ^Ay-^3 0A»ai 

T^t. FSA*a*ty>*f-7'/HA©tj/Hfc 
?y"# 1 KScHS+a** y's^vJ xoffittft^y V V 
r l J "CfcSSI^MIi (^ry/S 1 2 : Ye 
s) , 01 II/TtANOf - h 3 1 A (ftftWl-fiF S 
A/Jit^ y i/^=r — y'/UT A<D&$r^ yi/^7<<(>[Z. 

WHft^AND^- h 3 1 A^ffiT^^afO (OR) 
SSfc^ialWORv-'-h) 4W^ (1) <7) 
itB^yv'it y hff^-5:ORy- h 3 2(-ffl^-t 
5 0 :^tr>atyH*tt, FSATjit^^yv/ 
af-7>TA^SIl/^f7ya t y h#4Cfc!t 
£*-fo Ullll*ixfc?y» 14SFSA*S*ty>a7 
—7*'TA<Ol£<nfrit 1 4: k-gcL&^ofc*^ 
r^^Sll : No) , Sfclity Hfi^f yy^7 

-fv^Sttfkf^ h v i a* r o j r*fc5«-& Uf^ 

5 1 2 : No) (Cfi, ANDV- h 3 1 A^&tHt 
r 0 J kt£t> UryT'S 1 3) a 

[0 0 5 4]Pll*t, ^rtr^ty^SI^ 

xy^^ (1 6ii^c7)A7^T F>^f-^«il^)5^T 

ry^^(:^t6^-vyy^7^y^i^, Ig^^n 

6 Ufy/SU) 0 [11 y/^-* 3 0B 
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^ Ur^S15:Yes) , =i>a?u— * 3 OBIi 
/n>T u-</U ( l ) <7)JtR{l^-4:AND^- h 3 1 Bdffl 
^-f5 0 3 3 0 B^i: t h Lfc^t y 

ya7^>^Sttt f ^v2«(: r i j T*fc5»-& 

M(i Uf^^S 1 6 : Y e s ) . ANDv*— h 3 1 B 
i"</u (l) 60^r-r y*>^ 1 y hfatiORy- 
b3 2i:ai*t5o y va t y MS* ft, dm 

(^r^/s l 5 : No) , *fcttt y Kf^r^y 
a.9>r >^ett{kf y hv2# roj t**>5*£ 

y:/S 16 : N o) la*, AND^r- h 3 1 B<r>l\\j]l* 

TO J (^ry/S 17) Q 

[0 0 5 5] E| ll:StOR^- h 3 2(1, AND y— 
K 3 1 A^O^tyvat * K!^if:(iAND^ 
b3 1 BHW + irr^t^ MS*# r i j -e^ti 
fi\ /n>t L/^iyu (l) 0>lKHEett{kfS#S: J r-^-lrU^ 

t y mm-^#m r o j t*&*»£) (±, oRy- 

h3 2(in-u-</u (o) Ofcttffcfi^x-^ir 

^3 3icm^t-5c 4*5, utBStf)*?^ ztnmwtom 

flMcti^TIi* F S AyjS^-V yyaf-y/HAtD 
My7xt^-V yyaf-^HB^Pttt'^-lr y yaty 
MSfi#5»^li4^, AND y— h 3 1 A 

£ ANDy- h 3 1 B<DfflJjfrh<D*-Yy is =*• t y Ml 

^ r i j -e*)5»-frfi«:^o 

[0 0 5 6] ORy- h 3 2 4>feffl*Sil5fSttft«* 
a* r o j T-fcs*^ (^-vryaasi 5^^t 7 fl 30 

/ili^t) Uf^S18 :No) , CPU50 

finifc y *>a. 2 oir^LT^^ y/* y 2 i i:r * 

UWtr^ 2 0^*t y t y h Lfc»&) & 

yar-7>TB(?);Xt y h LfcfflEW >x y * 
^f^trya7^y(:M^iat^f:7-^ 

TAClsi^Jil (DM^tyy^r-^UTBC^ 40 

SfcliJZ&^-V yy^2 0A^7x y^Stlfcx — 

^Mtfett£;fi3 Ur^/S l 9) D fc*3, ^cof^MD 
My7xX*-Y y yaT-/;HBI^ >"f y ? 

(ftffittf^hV2/j> r 0 J <F>) ^rtr>a 
7>f ^SflELfc*^ WIS^^-^COF S ATj^-V 
y yar-^i/T A^CO(cjglitT^tlT, / -Y > * =e V 
2 1 ±fcfi-ft*^ 7ya20^lb7x y^ftfix- 
^liDM*^t y yxr-7^TB^ >7 y * xld 50 
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y7"S 1 9) e -tGQfg, CPU5 OliDMj^t^y 
zl x-7"/uT B (7)BmE^- t7^7^ ^HuKx- y* 

&3£*T? (^r^S 21) 0 

[0057] oRy-h3 2i^a*sn*jsHtikflr» 

y h Lfcr t Uf^S 1 8 : Ye s) , =f 

— 3 3^\ FSAM^r-Vyy^7-7>T 

A$fc{iDMyjxt^-Y y *> a x- y*>T B <D t y h Ltz. 

Ur5/7 P S2 0) , C PU5 Otf^^SR^ftfcx-- 

* (x-^*fcii#^) ^m-fz&mzn? (777^ 

S 2 1) o 

[0 0 5 8] tTFtwtit^T, F SA^^y v'xLX- 
^/UTA^it^M;^;*-*' r>af-^/HB^ 

[0 0 5 9] JBWft (@2W3yea-^y^fA^U 

■try bifcttfcWONSftfcB) ^fc^T, fsaSS; 

^fr^^^v^ltftt'^vi, V2 

# r 0 J ^yiry h£ft?> D ^Wft, FSA*S+t^ 
yaT-T'/HAS^IiDMM+t 7yaf-7>T 

B(o*4*+^i/a7>r a* $ fcttc 

££n6&i-> ^<7)^rt^>-7^yMffi^n5, 

UV2* r o j frh r i j tc*§#*.?>jx5o 

[0 0 6 0] **y->3.«l 5#S*t * bLfc»£ 
(t4fct F S A*S;* + y i/af-^/H A i: , DM 
-fitter yi/^-v- — 7' /isT B<OJ >7 y ? MZttfci- Z> 
*tr>a7>fyi^(:^t7Hfci*) , DM 
^"^^-r 7yar-7Vi/TB(7)^(7)^t y 
fttt^ixr^fcx—^ iT—9k9?#2) fiK FSA 
y7S:^-r y yiT-^TA^gtti^r^J' >^ v << 

yi-esisnso DM*s*tyya 

f ^^r-v y y^ 7^f y|:^$titv^:f 

visa.?-— y/UTA(7)SfjE^-y r>^7^( >l±i£tt 
^^n^o DM77xX^-V y yaf-7'/HB^ffilt(k 
^/^tyy^y^Xat ^y^Ji21'if:li 
r-^^r-V y>xL 2 y^Ztlfzf— ^^S^^ 

iJx, rtiUU; v *tn*ir 7yaHy(iffMW^ 
n^o **5mja?coJ: ^ DMi^t y \s=l7-— rffo 

yffiSlfci^, Hugsox-^^F s a^X^-y y > 

a f-^T A^^fei^fitf^ixT ^ ^-<>^^y2 1 
Jf:(il*^t -yyx 2 0 7 ^ y ^ S nfcx- ? (i 



(18) 
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DMM#f y is =-7— 7/isTB<n4 yfy V Mz.$ifc 
[0 0 6 1] FSA^tr^f-^/HA^ftlt 
Hffi«AC(::»lrt£ft57*i?*#*> htt 

«\ Wtr>i7^^)7n^^^ hltta* 10 

roj «fjE«>ia*L*i^r^-t^*^^^^j:9 y 

-\r fc y bfi^Y SAM^t * ^ar-^HAO 

ytnTt-txDVy M8:£ 1 foY>^ y > > h-Tio 
yaffil Stfixty hL/:!^ (f/^t ; FS 
A^t7^f-7'/HAt DMJS^rtr>a 

^{±, F SAM^rt j/yar-7'/HA(?)^^t y>*20 



AC 
0 
1 

2 
3 



OEJEJLT 
1 0 
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E*±^<7M y ? y / y V ttftfrtitew 
[0 0 6 2 ] ft*5, ±IBKft^Ttt*ir shafts 1 5# 
;^tyh LfcIg^fiaEOT^ir^*»> v HBo— *o 

>r/^f-7>TA^^t^lfJ (tifctFS 

$/ b LTFSA^f 7'>af-7 y /HA^ 
;xt 7 h Lfc»£fclfflBT hfi£<?>-#<7) 

[0 0 6 3 ] ~^J:5fcT***rt*:' h*4r*ift5 



[0 0 6 4] F S A^S^rt y '>aT-//H Ai: 1 « 

ty^^7^ >t*m$i<n£ DMy7iS:^r-r y *>^-t- 
^t7hU:^fyy^7^ W;>b F S 
A^it^r -V y y^-f-7Vi/TA^)f" ^ tei£<7:>|gcoC 

^/uTBtc-f yf7^xi:»ft^iSM^t7ya 
7>fV*ff4tf) FSAM^f -yy^W/uTA 

+ yi/a«15tf^tyHti^ DMj^f; 
i/af-//HB(?) ; ^ t ^ FLf^fyyi^yi: 
MJilTl^f-^ {T-9tf#-9 2) (1FSA* 
5*;*^ 7 >>ar-7>TA^Stt4^fyya =7>f > 

[0 0 6 5] -77, FSA^t^'>^r-7/HA 
^iSttftlro^ t y ya 7 >f >T-ffwl^i:it F s 
A yi/=*- z r^-~7 )\/ TAWf /J>(/)7 * ^.Tsfj ^ y 

DMyjit^-t yyaf- ^TBW Uty h Ufc 

(DMTj^t y^ar-yA/TBW yr-> y* * 
lC»l£i-5*iStt44r+y^a7^>^#S*i") FS 

7<< yX*-ft<nm\Z*-r yi/^>l 5&%Xt y VLtz 



fc** yy^yjy\Cfam£ft,X^tl7-? if?-* t 
#?t2) liF S A*^t y v'^f-z'/HA^S^ 
<nT?±A%v*> hffi^o^r-v 7y^7^^-o(: 

l^** yi/ 4 y*^o^frhm$lLXl:(n*^ y > 

iiiE^^tr/^t y h^gt*i^t5' , >^7'i'> 

£FS ATji^-Y 'yyaT-^'HAiD^t ry^7 

[0 0 6 6 ] ifc, DM^SC+^ryv/^x-^TBU 

ffit?)ttiT^^7y^f)l 5^Utyh Lfci§£^ 
li, y^y^^y 21 4fcf±— ifc*-ir 2 0^f)7 
x.yTZhtc?—?^ DMjj$:**yy^7~y*/l'T 
BOZcoj yf7^^(:^t5^fl5tt^^t y ->^7 

ya7-y/HB^b F SAH^tr^af-y/H 
[0 0 6 7 ] J^Ti-^V^T, y>a«La^*?T^B] 
50 [00 6 8] |4lt CPUS 0 \C X o X^ftZtlZ 7 
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^tA* (1) , (2) , • • -SrffL-O^o CPU 
5 Oliii\ 7uyyJ*1iV>9 ! li^fltftSixS, 
^ (1) tcK-r^A^T Ki^r 5 - 5 0 ft 
flJOtfr^ (1) rajStSA^TKi^^r-^ To 0 0 
ooo40j (i, rooift^ (1) ^^y^ij(7)7K 

T0 0 0 0 0 0 4 0J H^y>*&jrt £ JlT V * 5 ^ t £ 

BijiSoi 5i-^oA^r Ki/^7-# roo oo 10 

0 0 4 0J fi. 9 ft 2. (0 0 0 0 0) % 
(0 4) #iiXf*7±y h (0) (*>J;tf*^#l (0 
0 0 0 0 0 4) ) «rgXT-^£ 0 Z<r>99m* 9ft 
2, >x y9 *5$&Ulr7±v VZ^ktzAfiT 

pus ofi rw^ir ? t ? h*»]S«yi<ntt*^8§ 

V\ g^ftr-* (ffa^ (1) ) jFSAM^Vr> 
{**4>?**:V 2 1 (ifcMdifc*-v y 2 0) 20 

a^u ^ (i) «:*fTi-5 fl zoy&\* s mm^n 

(2) , (3) , • • • S-»LTfTfen5 a 
[0 0 6 9] HI 5 (a) *JJ:U< (b) (1, 1 COHJE^Jf? 
iW^t yya^7AS:ffl^5CPU5 0^0407' 

"9. 1215 (a) *il IfiilBW^n ^7A*fT<7)»^Sr, 121 
5 (b) \±2^n<T>'?ufy AHtf^»^**LT^ 
So H6H\ B14(7)-7 p o>/7 A(7)^^r (5) contrite 

[0 0 7 0] ft£ s \£T<nrfu if? ^fttiff^m-tZ 
9 0 -Tft^-fb, FSA^tr>^7-^HAi:D 

7-?**i««WfiSli4!7-K (16/W h) tU 
g]4(50yn^^ A(7)#^C06$(il 7- K (4'<-f 
M k-fZ (-*"ftfrfe, FSA^#t7'>^7-^ 
TA^DMM^rt y>a7-^HBO#*ty>a 

7^v^7-^tl»«i«i:4i^^^5t)(0 
l-4w(CiK*ftr^i?^B#B]rt, ftfljoi 7- kic 1 o 

0ns, t< 39- K^&^|c:^tL-ptl3 0nsi:t 
5 0 f£oT N 4!7-K^7-* (4<Bco^) ^r^-< 
V^^-y 2 1 ^b7i y^LT^Jx&^T**- ^DM* 
it^-r y ^r-7>TBW l r><n*\y "y^=7 4 >fa 
1M-Z>tt\Z&W£T9**1%m** 1 0 0+ 3 0 + 3 
0 + 3 0- 1 9 0 ns^4^ ifc, CPUSO^DM 
TjiX^ir r/^7^>TB^t -yy^^^yWtt 

£ftfcfi»™*^*tlf*tti LT^T-T^COIC 1 0 n s 
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Mm:ii7-^lt^y^^y 2i^7iyfS 
ft3 (Z&***5'a2 0tt:**3^>3.fc * htftH 
fcoiu y v^a 2 007-^ftlBlBiio i 

-f£ 0 DMM^tr>^7-y/HB^^tr/^f 
>fX|iWitf4 k/W hi-TSo 

[0 0 7 1 ] #J#Ht;lC:fo^-t\ FSAM^r/^7 
"7>TA^DMM^t>r>^7-^>TB(7)t-<T 

tyya7-rvoffitt(tt*7hvi, V2^ roj icy 

1, V2^t r 0 J X-hZ>tz)h, FSAM^rfy 
ya7-//H A £ DMK^r-^ s> 7-7>T B 0) 

* ic Ht*ltttfc fix - * asfiFfiE t ft v * r t k ft 5 c - w 
f:^CPU50(l &Bftr— * (ft^-f>'T r -y^^ 
K»Jt"T5A* (1) - (4) ) ?:^y^!J2l^ 
&7iyfU 7x^flfc^ (1) - (4) ^DM 

^tr/^^-y/HB^yf-;^ r o 4 j 

i&*tJ:9, DMM^rtyi/^7-7'/HB^>7 
T0 4J \C#fc-f%*^yi/^7s(>i*fikmt£ 

V2# r i j ctyhjha (mi#ffi) 0 *«o8l c 

PU5 0ll^^t7>'^7^^?)t8]^ (1) 

[0 0 7 2] [215 (a) C/TJia5l»7P^7i.i 
fTKfc^Ttt, 3yfa-^^fA^?-h7y7 p 
/^f y^iCC PU 5 0^f (1) SrSfTl" 

£<7>{C 100 + 30 + 30 + 30+10 = 200ns/j> 
&BT-*>9, (2) , (3) , (4) (DUtTiC 

I4#* 1 0 n sMSt*5 (2 3 0 ns) 0 -£<7)f£C 
PU 5 OIL T KU* T00001030J frh l"o 0 
0 0 1 0 3 CJ 4fiW^*RfiU-3lfT-^5 

(200+10+10 + 10 = 230ns) 0 

[0 0 7 3] ro4j 

fr (5) ^CPUSO^HfTLi^t-rS^ DM^ 
^r^7^7-7>TB^y77n ro 4 J iC»Jt 
f s*^^^^^^ x-te, gs^^^ (i) ^r<7)^^ 
(i) icjfrjfc-t-s*^ roooooj ^ftwsnrv^s 

7^f>C;^t7h ( roooou ^ roooo 
oj ) ^g:^ o \mn<D7u ?y 2±%m^^x\t¥ 

SAM^rt'7V^7-^>TAt^ty ht6 0 r. 

^ ro4j ic»jt-*-4*-v^i/a5>r>(-l**ft*nTi^ 

/irco^ (1) t^^# 2 (0 0 0 0 0) ^FSAJ 
yya7-7>TA(7)^&ft^^-Y7ya7^y 

(-) e^^ti, ^>fy^^y2 1^f>7x7fJW:«i 
4r (5) kttfc1-i>9 2 (0 0 0 0 1) ^DMJS 
-t 7 y -/yH B (7)^(7)^ >7 y ^ 7, TQ4J {Z 
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a«Sl-5*+ y^7^y[-*£&ift-5 0 

;^t^ b<Dtztb, fft^ (5) CO^Iff t> 1 0 0+ 3 0 + 
30 + 30+10 = 200ns *^S 0 *?K 3<H<7)fft<£ 
<DltfrfcfclRl«fc#* 1 0 n s (2 3 0 ns) 0 

HfTI*Wtt 230X3 = 690ns<t ft£ 0 
[0 0 7 4] 05 (a) (OlHg^^P^^A^tT^^ 

yjit*-^ y > aT-^T A£fc(iDM£it* * r>a 

20IW7°p ^AfgfTfcfc^T (BuMi^ yf y y* * 
T04J ^ (1) «rCPU5 0*s*tTL 

£?<t1-60^ r<^fft^ (l) ttH6lc*-fJ;5KB!EK: 

F S A/j^-Y y ->a f-^/H A("J Cftlft J tL tfc 
9, ^ (1) <7>2@B<D||fTf£:fc^T:S*fc y 
tL^\ :^i;9(:LT, 0 5 (b) <7>2[p]@<7)7 c n 
^7 ^HfT^fcV^Ttt, ^^li-e^Htr^l On sf 

^7AHWraiil 0 X 1 2 = 1 2 0 n s io 
T, 04 (mi 1) (nzfufy A^2E^tTi-5fz^(- 20 
^/^yD^'^IlT^ (T^-tr^M) (16 9 0 
+ 120 = 810ns 

[ 0 0 7 5] mi&<D£ i lc, t£*co^>f t 3 > 
^*3C*^r y>^.*rffl^t«^(cii2|Hlto^o /7^H 
tfl-l 1 9 0 n s^P^^AlWB^^T'fco 
fc„ lot, ^tolioart 7VayXf AWftffi 
Id ±5, 3 8 0 n sCO^D^^A^T^pFfl^^M^ixfc 

[0 0 7 6] ±E<7)Ji9ic, *36W<7)^*o»H6iS3j: 
5^rtyya^xfA[:ii^Tll FSA*S^f^> 30 

CO tz#><r># fttM ^FSAM^r-V^y^T- 7> T A 
t DM^jt^-y y is a. 7— T^TB^W^TlllRfrrtTfc 

1 HSit^^^Jtttjftsj; BiKl^ + ir y t y h 

^-Cfrfcix, CPU 5 0 0) DWtr>a2 0tf: 

■**H$rfl#fi»l«£*U -niCi9 CPU 5 0Offl3S^-/ 40 

[0 0 7 7] **iry>i^fi»i:ti^T 

F S A1j3Z*\ y yar- y^T ACD#*-y y is ^ =7 4 
y^<nr * y's^M y V) <n®$k (T ^ir^ 

hWACCM^il^c F S A/y5t*^ y 
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-7>TA^-t7^^7^ y<DT 9 Mil 

i fcit^* $n5 0 

[0 0 7 8] DM/JjK^-Y yyaf-^TBl:^ >x 
y y- * C#£1-5#Stt/jr ^r>^7^ va«#«E* 
"f, F S ATjxt^-t r^7-7'/HA(: 
tt**ir!x*>a7^v#SaEl-a«PK, l 
5(7)^h^h«4Lfci^:fj:, DMyjxt^-t y > 
af^TBW;7 t y Hfc^^r ^/y^7^y|:fe 
WJht^tr-^ (x-*i*^#2) (IFSAyJit 
^tj''>a7-7'/HA^ffitt4^t yya7>f ^ 

tjyjl*]) 2 1 (4fctt-**-V!xya2 0) 

^TB(Dt(n (FSA^t'r/^7-^TA-7 
(x-y-<^y*y"#2) #(586**1*:) ^tr>a7 

[0 0 7 9] DMM^r-Y ^ ^aT-7>TBt:^ >f 

y ? xizMf&1rZim&te*^y y^y^i 

1\ F S AM^rt ^7 ya f-7>T A^fflte^rf ^ 
ya7^ y-C— ff#f$M. ^rtr^|l5W;7ty 

Bco* *t y hLtz^-Yyy^-y^ y^Wr^^tiX^tz 
(f-?t#y#2) liFSA*a*ty>af 
- y /U T A (Dft/hW T^irx^j^y h (fi t £#0* ^ > 
><D— oM(5i££ft, t+y^Sl5(0^t 

0) frhy^y^ZfttzT^ftenMjjtt^yi/^T- 
-7*/HBW-tW (FSAM^t7v / ^7-7'/HA 
(x-y*^y"#2) aHEiSSiifc) ^tr> 

y i/^T— r/^TA<n^b(OT 2^*13 ^> hffiSrlfo 
^-V y ^a7>f V^t^fetSr^^-r y v'a t y h^^ft 
t)^^tr>^^ * lix -t ^iiK * ixfc ^ 

fr>^7^ y^DM^^rt^ y^7-7>TB^"b 
F S A/J^^-r y y^7-y/HA-(7)f-^te« 

[0 0 8 0] DM*S* + y ^^f-^T BC>f >7 

21 (ifcttZft*iry>rL 2 0) ^f)7iyf$ftfc 
y^f-^TBWW >7 

[0 0 8 1] ^^J:^^--^l : S/te^ti c tti, FS 
A/j^^r-y r^7-y/HA«#t5^irr>a7 
y^ISf^^t 4 r>^7>f^7^t7;^^y hffi 
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r - ^ W F S A*S^ f 5/ f-y/H A t DM 

ar^y/HA^DMM^rt ^S/af-^HB(7)S 

Sot, FSAH^r^; 
yar-y/HA t DMyjit^- -V y ~>^. B (O 

aftfCifADS-frTC PU 5 OcOtM 2 1 (ifcll 

t^T'#, CPU 5 0<oyp^5^SlfT«FlBlfifl*S:««) 

[0 0 8 2] &;fb\ SaftOBlBl^**^.*^*^ 
rtZ.jfc** y*>^ 2 0^(ix.6tcoi: LTRBLfc^, 
±Ko|ttt<o»lB 1 <7)£3fj*rt, El 7 i^-Tftlcoi 5 1- 20 
^r-V yyay^rAIIIft^r-vr/^ 2 0 J^ftlt fcftfc 

[0083] nmonm 2.08 rt**9i*>3iiE*>»t£ 

2{I £6=^ y^^xJUcO^-t yaffil 5A(7)f| 

5 Art, **^JK*2^tJt^T, H2^>H7(c:*Lfc3 
yt°a- ^ i^^M^^^XM 1 <03r^ ^^gPl 5 <D 

5 A(/)F S A^ t 5/ i/af-y/UT All, H 1 IC*J 

i 9 xo>r^-fe^*^v hWACSrf 

ITl^o jy$(ft(crt N fr*tr^7>fW^^ 

y hfiWtAc^^ x^ftjiLiii 6 tr-/ McRS£ 
rt, P'J^rtHJfe^ffii (J0 2 htl^r^-fe^i/^y 

H«ACi?0*^3 (+it) tT'^^K'fcof: 
^tCjfcLT, 0/^ 6 5 5 3 5 (hit) JT^^^h 

[0 0 8 4] :(D|I«|2i:^^T(j:, SMEB^L 40 

h^ACSr^a+So FSA^-Vr^r- 

^^[i^L^^r^'fe^^^V'^rt^coffm 

>- hftf£ 1 fc*tt>f y ^ y h-T^o L*»U *^y> 
a^l 5A(7)^t7h^tLT(), FSA*^t 
•7 i/af-y/HA^4*t 7 y^^A y<nr 
r/y hffi<£>— V J y h (-1) rtfrbfcvv, f,£o 
THS6co»li2^*Jt^Trt, FSA***tr>af- 50 
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AC£»lrt$ft67*-ir*#*>' hl^y^ !/ ^ y h 
TB^^FSAM^rf ^ yar-7'/HA^)f w -^ 
[0 0 8 5] 2fy HB^7^tx*|>y hgJSACS: 

^xAMJuftrt, F S A^^r 1 7 r-^/H A(7) 

[0 0 8 6 ] 5IJfiC0?g<i3. |9ll*^(0^t^)gi 
3(1^6=^^ ^yay^f^ir y >"^SB 1 5BCfc 
^TFSA (7/Hr7Fryy7r^y) ^it^co* 

yTr^f ^>-t y — X/UT C £^+J£iSia~Cfc 
£ 0 WfE**^ffil*5ctt/IIJS^ffi2Trt, =**:y 
■>^.gP (15, 15 A) (OF S A*^W<7)=*-r 
r-7>> LTDM (^l/^h^^k^/) /jit^ 
ry^r-T'/HBtfflt^ r<E>IUE<7>^!S3<E>=* 
■t^S/iftl 5BI4, FSA*a*t7^r-^;H 
AHI^^^K5F S AttSXfttD** yi/=i.T- 

^ 5/y^f-7>TC?:ffll^, 
[0 0 8 7] H9£#RB1-£<t, :W4!>i>ftyh7 

yy7f^>t^y^r-^ncii ^yf«^ 

tirt, mMommi, 2^131* a dm***;*-* 

-y/UTB<n*££|5]«K, Sft»7hV2, 
2fcJ:W7 f -*Sr»<tt-r5fc»0 3oa>««Sr«F0 0 4 
*<7>*+y VA^ttiff^fcaicrt, LRU 

(least recent ly used) fiSSrlfrW 
1-5fcy>^LRU««^R«tfenTV^6 0 :(7)LRUtf 
rt, 1 O0)>f >r r y^^lC>a'JSi"5 4*(0^r^ i/ '>^7 
^y<D^fi^h, ftfi^^r^ y>a t ;x h^*1i*V\ o 
J^ftttCftfflJiafc (least recentl 
y used) **?y*S=-74 ^Sr^+fcftl-ffl^^iX 
^> 0 ^(DLRU^igc^^-f Xrt, 4*W*+y^^7>f 

[0 0 8 8] DM^-V y v/ar-T'/HB^ 1 0(7) 

>f yf-^^i:*tLt (l oco^^# 2ic*tj£1-£) l 
^ hr y-y/r^f -f*tv i/ar-7*/nciiiow>f 
(Of-^^f5:^^#6, Sot, 4^^^-fe 



(22) 

41 

y VT yy7f^f^>t7v'^7 L -//HC(7)^t y> 
^ty h${j:DM^^rt r>^7-//HBO^rf y 
i/zL t y h*J; QMi<\ 

[0 0 8 9] J^TlC&^T\ ^(DmWmmSCO^^y 
v/^^XxA^^r-v y c s=>-% \ 5 BtCjoftSF SAH 

tti&fi, DMtt*\y^^T-7;l-TB<DWi&tmm 10 

^y>t'7y^7-7/HC (4^7x-fir^ hryyr 
xf-$frbtetti£titz H@<7)y isfypxt lUo^9 

[0 0 9 0] Jlfflft (^Vt^-^y^fA^yty h 20 
ifcfiMSONSJxfcRI) l-fc^T, FSAM^ty 
i/af-^TAi 4^x^ty F7yy77^7>t 
y ^af-^ncot^to*^ y >^ 7^f 

s/ h v i , v 2ffi r o j icy -try b£ftb 0 t<oft, f 

S Ay^xt^r-Y y *>ar-^/H Atfctt 4 ^ Wi? y h 
7yy77^7>^ 7i/^T-7VHC^*6^t y y 

y ya7^f y^ffittfttfy h V 1 £fzl2V 2^ Toj d» 30 

tb r i j t**#*p>ii5 0 

[0 0 9 1 ] FSA^tJ'^r-y'/HA^ 
-V y y^ ?>f y^T^fe* y fc y V) c7)0 
ft (T ^irx^7 r>> hit) *\ ^^7^7-1'^/' 
ytX^r)y^jj AC | : gJ),^^ FSA7j5X*-r 
7 i/ix — "7/UT A^fo^^r-V 7'>a 7 ^y(^t7y 

*tj -y-y i /fity y > > h Six, ^-tr/^ 
Si 5B^;^t^h Lfc*^ (ifcfiF S Ayjxt*^ 
7»>af»7>TA^;Xty hlf:i^) > FSATj 40 
it^-Y y yxr-7>TA^^r-v 7v/^7^f y£>7 7 
fe*# * y hfg^-£i- 1 /fttx^ y ^ > h Jh5 B 
[0 0 9 2] 47x^ir« 7 F7yy77^>t7ya 

^a7^^#ai!:f, FSAM^-v^y^r-^/u 
T AMI WlKD^Stti^t y*s=L7<{ ^tSfctE-tZlfi 
(C, ^rt 7 yx^ 1 5 B£D ; 7; t 7 h«il/:^ 
(FSA^^t7yx7-7'^TA^ 4£:*yfey 

hr y i/T^j >y->x7-yvnc^^ yf y ^ 

XllW/SLfc. 4*:^^r-ty'>^y-f y^^^ t y h Lfc 50 
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fcli, 4^x^t7F7yy77^^t7>'x 
7-y/HC(?)4W^t y h Lt*ty>a7>f y 

2) iSFSA^irry^^TA^ftl!/^ 
tyyx7^>oH^-o|:fci^n6o 
*(?);xty hlf:^r-ryyx7-f>^boMll -t 
^yf;^ C Jt*E1-6fT^) L R UflWEKfcfli £ nT 

*ifc*Y yyx7^>^4 «?ai-rir y hT y y7r>f ;/ 
^t7W7-y>TC^^F S Ay7it^r-t yv^^x- 

-Vyy^SH 5BW;^t7 Kd«t tMyy^y 2 1 
(if:lii^t7y^2 0) i^7xjxfSiifcf"- 
*f±, 4 -y^y-ir y VT y^77^7>t y i/=LT—7 
/HCW (FSA*a*ty>af-/'A'TA^7-? 

■v 7^x7^ yt-S^jAiti^o 

[0 0 9 3] 4-)x^tyh7y'>77^>ty>x 

r-7Vnci:^>77^ K »J6i" 5 ft * -r y 
->x7^ y^ffftiir-f, F S Ayjxt^r-r y ->aT-^ 

t a j»<st£ ft * -y y y 3. 7 y *e— #m>b* d , * y y 

a»15B(D5^t7h^MLt*^i:it 4^x:^ 
■fey h7yy7r^7>tyyxr-7>TC(7)4*(7) 
y V Lfc** yy^-y^yortc?jfjfSLRU{tT 

jt^^fc^t7'>x7^ y t-»#3 £ nt^fcf- * 

{T-9h9?t2) ^FSAM^-Yy^xr-^ 
T Acoft/hr ^-ir^^7 -y*y hffi£}$o*-v yVa^y 

^ir^^7 ^y hft^r^o^r-Y r>a yy y<o 5 h^hy 

aty h/^ftfcM^-r yiy^.x-i' > Sr^^t^^IS 
LW^rt y y^-yy y 4rte^5t t ^ft+ r t *Ib6 

*i-5fcA<7>««S:F s ATjxt^r-r yy^-y/HA 
y ya y y y|^»(ta 1 i J: 19 na"C# ^>o 

^rt-yyx^l 5B^);7t y hi-Ii^^y >y^li 2 

1 (Jfdi3^rtyy^2 0) ^t)7x7fJW:f 
— 4^Ytyh7yy77^7'>t7^7- 
^TCW (FSAjS^t7'>x7-7>TA^7- 
9 (T-9 t9 ?#2) iStsSSilt) WELRUfit? 

[0094] 4 ^x^y-fey hT yV77^f7>t r>^ 
x-^>T ctcy yf y ^ x^»i£i-5*}Sttft*^ y 

yxy^y^UUfffit^BlC, ^-tyy^-gn 5 B 

w^t^c^y^yy^e^i (ifc*iz** + 

*>f>y x: y^ZtltzT — 9\t, 

y hr y ->77^ y>tyyxT-7"/ncc)t(/)^ y 
77^{:xtUt5#ffitt4^t 7 yx7^>^H^ 
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[0095] kfecoj;^ ^m<r>mMmm3\ix 

£ s/v'a l: ? H^^o^r-Y^/yaai 5 B 

(branch) <D&\,^ n ^7 Aa*j|fT£ix5 «t 9 & 

c F u 5 0 ic J; ^fr? J: 9 4 10 

"TS^^^n ^7^^firt5J;543>fa-^y 
[0 0 9 6] <c*5 % :^IS«3l:ioPTF SA* 

a^tj/yaia^bttnsFSAjaa^^t 

7ya>LT4^x^t7 hryv/Tr^^t y 

x^t^7yy7r^>t'r>^, 8 £ x^ i? y h 20 
7y->7f^ "7>-r y y^^Srfflt^r £ fc 1>*> 5/^*1 

[ 0 0 9 7 ] ifc, Hl£<7)JBffi2Tfflv^fcJ: o^-k^ti 
t^X(?)7^t^^[» hft#AC£3SJfiiZ>Jg1i3£>F 
S Ayjxt^-V yyar-^/HA^t r>^7^f> 

[0 0 9 8] fc*3 % HtS^JKlil*3j:U5 3T-, F S A77 
xt^r-^ y yar-T'/HA^ir y y 4 xnT 9 30 

bmt$.AC{£#$\£tiZ>7 ME 
^SOfflffi* r 0 J T'fcStRSLtSWSrffofc^, ^ 
0>lBJIM(tt r 0j tR5tW"Ctt>iv\ flitf, T^ir 

/jJfilWttS'^ftit 5 : i: r*>J:5* 

7^tX^r)y^j^ AC(7) ^X (h y h 

ft) l*>L*#rtKR££*i5 a 
[0 0 9 9 ] 

rAtJi^f; >i*aa*ffi(C*5^Ttt, DMt^ 40 

(TB) i^FSAMK^ + ty^^ (T 
B, TO ts FSA*S^r>* (TA) £#*ft* 
^Jb-frfcft, ^rt7y^b^fl^:^)^n^ 
P5*-Y 3/v/3.T-|3Bt(-tTbix5o FSA*^t7ya 
(TA) <^«-*-v 7ya7>fv|:ti:fc^ y >^ t y 

ft, -t<7>*ir y t y \*&\cmi- Z7 9 -t xt> $ > h 

♦frjfft^ilSo Wilt FSA*^^yya (TA) CO 
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/li^FSAM^tyya (TA) CO^^-ty^zr 

F£fts 0 

[0100] FSAM^rty^ (TA) irFSAyj 
$&kft<n*\yi>>=r (TB, TC) t Sr'&tf * + y v-^ 
y^rA^tivy'a t y h*P£|p]±£-£5fcfclC, ± 

*«/<ES#EJlT*><fc -9 teuton 5 o 
[0 10 1] F S Ayjxt^C0^-¥ y v-^- (TB, T 
c) (^yr^^mt^fitt/^ryya^ 
v^StfFSAj^trVa (TA) M 1 J^±(D 

tr>a (TA) tFSAM^^t^y^ (T 
B, TC) WH**^t y h Lfc»^li, FSAyjit 
H^fr>a (TB, TC) CO^t y h Lfc-Y > 

xy v-^7^>^&»^ttr 
Pf:r-^^FSA^tr/a (TA) *>#Bte4 

7 y x(7) ; 7, t ^ f 1: j; ^ c p u?^sy ^ y (2 

0, 2 1) H7x5/fJhfcf^ttFSA*^ 
yy-a. (TA) ^CDx — ^fii^Tci: f£ifzF S A/Vi^W 
W^r>^ (TB, TC) ^BulS^-v y v-^-T-f > 

[0 102] FSAM6i^)^t^>J- (TB, T 

c) i:Yyfy^^i:M^t6#/Jtt/i^-r^^a7^ 

^ffSffFSA*^t7^x (TA) tfigttfc* 
t 7 yx 7^ >T'-ff 4HCF S A*S:^-r 7 y a (T 
A) t F S A*3;a^<7)3r^ y >zl (TB, TC) (Dpi 
*#^tyHfc»^ll FSAM^^r-Y7y 
(TB, TC) CO^^t y h Lf:-f>f7 ^*H*t*5 
f?xfc^^t7 ->3.7>f >^&IA£ftTl^GX-y'^F 
SA*^t7'>x (TA) WftW^rt7yxt7F 

hfS^j^o^r-r y 'y^-yA >co 0 t^co— olcgiS 
£ft, B*w*tyyiW;^tyH:j;9CPU*w 
fl^M^ey (20, 21) H^iyfSftfcf-^li 
FSAM^tyyx (ta) — cox— *(E2!jc£*o 
/:FSAOT^^-r7yx (TB, TC) OfiufS* 
t7yx7^y(:t^^ti^o 

[0 10 3] FSAjSK^^^yx (TB, T 
C ) i^yf-;^ l-*H£1" 6 #JSttfc ^rtr>a^ 
>##ai-SNf«lF S A*S^rt7v'x (TA) <b F S 
A^itJ^^CO^r-Y y y^ (TB, TC) £>W*# 5 * fc 

CPUf^y^'J (20, 2 1) ^?)7x7fJtl 
fc^-^ttF S ATjxtW^^^^ y (TB, TC) 
<r>4>Ty9x l-*tJC-t" 5 ^ffiit>i ^•V7->^7^7i; 

[0104] :oi ofty**** V> hfil (^^yv 
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* fc y h * »> v Ht) Srffl^fcx-^^tfa/Cii^J: 
9, FSAH^fyva (TA) ^t'7'>^ty 

A*S*ty>3. (TA) tFSA*Sa^tr> 

* (TB, TC) lCfclt4Mas££KRjh*il, ^r-V 
y v a > X x A O ^ * li £Pfl Offiffl * i -C fS] ± 

[Ell] *P^)I6c)lll(:J:^tr>^^r 
[El 2] **W(OH16(0»|ii tdie^-y y is*, is 

[03] *«W<D|61E^»*1 la^tr/ayxr 

[0 4] i2i:^tCPUCJ:otStT$n57 ? n^7 20 

[0 5] *XW^1ltt<B»l§l ^ty>*^fAS: 

(a) lil@|^n^7 
(b) \*2m&<07u?yJ±%ft<om 

[06] 04(7)7 : u^'yACO^^ (5) ^HffiSaw, 
0 1 l:>r;tF S AjJ^ir-yv'af^/HAtDM* 

[07] ^P^i^^r-V y ->n.->^xA(7)ffi<7)i?iJSr 30 
[08] *«WO*16(7)»(i2(Cj:5*^ y ^ai/XT 
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[09] *%w<Dnm<v%m3izx%* j ry v^->*x 
[010] »a«4tt*<7)^u^ hvyfym^r 

[01 1] CPU^J: 9*^*4x6^0 ^9 A^WS:^ 
5. 

[012] CPU4«B1 i <r>-fu?y J*$:W<7lrZ>U<F> 

(a) (i) *ffa:a^tt«*. (b) 

(5) *fr««<0ttfc*:*-*- B 

[013] ft*<&y>r hv^tvm^^yya 

»^wr^"fer^«FlBS:*-r*SCH-e*)9, (a) (tile] 

S^7 i P/7ArfT(7)a^ (b) fi2|H]g^7 3 U^y 

21 tMv^ y WK^*!)) 

5 0 CPU (f-^ftl^yh) 

AC 7^t^*!>yhfi« (*tyv/aty 

TA FSA^ty>^T-//V (7/Vty h7V 
•>7f^*^tr>^) 

TB DM^ty>aT^ (^l/^hvyt° 
yftt*^ y v'a, 7/Hr y YTV y/r^ -JJjJZXX 

TC AVotJ-ty VTVi>>TTj-?*\ r>^f-y 
/!✓ (N^x^t-7h7y->7f ^7>t^/yi, 7 /Hz 
7 h7yy7f^/MW)^-v 
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